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I.  INTRODUCTION 


On  8-24  Aug  1988,  a  stationary  source  emission  survey  was  conducted  at  Shaw  AFB  by 
personnel  of  the  Air  Quality  Function.  USAF  Occupational  and  Environmental  Health  Laboratory 
(USAFOEHL)  to  determine  stack  exhaust  gas  moisture  content  and  velocity  for  18  small  oil  and  gas 
fired  boilers.  This  survey  was  requested  by  HQ  TAC/DEEV  to  assist  Shaw  AFB  in  obtaining  the 
necessary'  boiler  operating  permits  required  by  the  State  of  South  Carolina.  Personnel  involved  with 
on-site  testing  are  listed  in  Appendix  A. 


II.  DISCUSSION 

A.  Background 

Shaw  AFB  received  a  consent  order  from  the  South  Carolina  Department  of  Health  and 
Environmental  Control,  Bureau  of  Air  Quality  Control  for  not  having  obtained  operating  permits  for 
18  boilers  located  on  the  base.  Permit  applications  were  then  filed,  but  were  returned  due  to  lack  of 
data  on  moisture  content  and  velocity.  USAFOEHL  was  requested  to  provide  this  information  so 
that  the  base  could  obtain  the  necessary  operating  permits  and  demonstrate  and  maintain  compliance 
with  all  provisions  under  the  South  Carolina  Department  of  Health  and  Environmental  Control; 
Regulation  61-62  -  Air  Pollution  Control  Regulations  and  Standards. 

B.  Site  Description 

The  18  boilers  tested  ranged  in  size  from  1.05  x  106  to  8.4  x  106  BTU/hr  input  and  were 
located  in  13  separate  buildings.  The  primary  purpose  of  the  boilers  is  to  provide  steam  heat  or  hot 
water  at  the  particular  location.  The  location  and  operating  parameters  of  each  boiler  are  found  on 
the  permit  applications  piovided  in  Appendix  B.  Typical  boilers  tested  are  shown  in  Figures  1  and 
2.  Typical  stacks  and  test  sites  are  pictured  in  Figures  3-8. 

C.  Applicable  Standards 

Permit  procedures  are  defined  under  Regulation  No.  62.1,  Air  Pollution  Control,  Section 
II,  Permit  Requirements.  Emission  Standards  are  defined  under  Regulation  No.  62.5,  Air  Pollution 
Control  Standards,  Standard  No.  1 ,  Emissions  From  Fuel  Burning  Operations.  These  regulations  are 
provided  in  Appendix  C. 

D.  Sampling  Methods  and  Procedures 

All  stack  tests  were  conducted  in  accordance  with  the  procedures  and  analysis  methods 
specified  in  Chapter  40,  Code  of  Federal  Regulations,  Part  60  (40  CFR  60),  Appendix  A,  Methods 
1-4.  Therefore,  test  methods,  equipment,  sample  train  preparations,  sampling  and  recovery, 
calibration  requirements  and  quality  assurance  were  done  in  accordance  with  the  methods  and 
procedures  outlined  in  40  CFR  60,  Appendix  A. 


Sampling  ports  were  installed  in  the  exhaust  stack  or  ducting  and  traverse  points 
determined  for  each  site  in  accordance  with  Method  1 . 

Exhaust  gas  moisture  content  and  velocity  were  determined  simulta-  neously  using  the 
sampling  train  pictured  in  Figure  9.  The  train  consisted  of  a  button-hook  probe  nozzle,  heated 
glass  probe,  heated  glass  filter,  impingers  and  pumping  and  metering  device.  Flue  gas  velocity 
pressure  was  measured  at  the  nozzle  tip  using  a  Type-S  pitot  tube  connected  to  a  10  inch 
inclined- vehicle  manometer.  Where  stack/duct  diameters  were  less  than  12  inches,  a  detached 
pitot  tube  was  used  so  as  not  to  significantly  block  the  duct  cross  section.  A  1-inch  inclined 
manometer  was  used  where  gas  velocity  pressure  was  less  than  0.05  inches  of  water.  Type  K 
thermocouples  were  used  to  measure  flue  gas  as  well  as  sampling  train  temperatures.  The  probe 
was  heated  to  minimize  moisture  condensation.  The  heated  filter  was  used  to  remove  particulate 
materials.  The  impinger  train  (first,  third  and  fourth  impingers;  modified  Greenburg-Smith  type: 
second  impinger;  standard  Greenburg-Smith  design)  was  used  as  a  condenser  to  collect  stack  gas 
moisture.  The  pumping  and  metering  system  was  used  to  control  and  monitor  the  sample  gas  flow 
rate.  Equipment  calibration  data  is  presented  in  Appendix  P. 

The  sampling  time  and  sample  rate  for  each  test  run  was  selected  to  provide  the 
minimum  21  standard  cu  ft  sample  volume  and  0.75  cu  ft  per  minute  sample  rate  required  by 
Method  4. 

During  initial  sample  runs,  flue  gas  samples  for  orsat  analysis  (measures  oxygen  and 
carbon  dioxide  for  stack  gas  molecular  weight  determination)  were  taken.  Molecular  weights 
determined  from  these  samples  averaged  about  29.6.  This  value  was  assumed  for  all  subsequent 
calculations.  Orsat  sampling  and  analysis  equipment  are  shown  in  Figures  10  and  1 1 . 

Moisture  and  velocity  calculations  were  done  using  "Source  Test  Calculation  and  Check 
Programs  for  Hewlett-Packard  41  Calculators"  (EPA-340/  1-85-018)  developed  by  the  EPA  Office 
of  Air  Quality  Planning  and  Standards,  Research  Triangle  Park  NC.  This  is  our  standard  method 
for  calculating  emissions  data.  Moisture  and  velocity  calculations  are  found  in  Appendix  Q. 


III.  CONCLUSIONS  AND  RECOMMENDATIONS 

Table  1  provides  the  survey  results  for  all  boilers  tested.  In  some  cases,  modifications  to  the 
stack  were  made  to  accommodate  the  sampling  ports.  Duct  diameters  shown  were  obtained 
where  the  ports  were  installed.  Where  the  inside  stack  or  duct  diameter  measured  during  testing 
was  different  from  that  on  the  permit  application,  the  velocity  was  corrected  to  the  diameter  listed 
on  the  application.  These  results  were  determined  on  site  and  provided  to  363  CES/DEEV 
personnel  so  that  permit  application  could  be  initiated  immediately. 

The  USAFOEHL  will  continue  to  support  Shaw  AFB  as  necessary  in  this  project  with 
consultative  and  testing  assistance. 
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Figure  1.  Heat  Plant  Steam  Boiler 
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Figure  2.  Building  1102,  Hot  Water  Boiler 
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Figure  6.  Building  1130,  Test  Site 
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Figure  7.  Building  1200,  Test  Site 


FILTER  HOLDER 


Figure  9.  Moisture  Sampling  Train 


Figure  10.  ORSAT  Sampling  Train 


Figure  11.  ORSAT  Apparatus 
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TABLE  1 


BLDG  NO. 

l  MOISTURE  AND  VELOCITY 

TYPE* 

BOILER  t  MOISTURE  BY  VOLUME 

TEST  RESULTS 

DUCT** 

DIAMETER 

(ft) 

VELOCITY**’ 

(fps) 

403 

1*2,  ST 

15.26 

1.02(1.00) 

30.0 

#3.  ST 

14.73 

1.02(1.00! 

27.0 

#5.  ST 

15.54 

1.31(1.66) 

26.0(16.0) 

611 

ST 

11.28 

1.15(0.66) 

26.0(77.0) 

922 

HW 

7.58 

0.66(0.66) 

3.0 

ST 

19.94 

0.81(0.66) 

11.0(17.0) 

1046 

HW 

12.55 

1.25(0.66) 

15.0(55.0) 

1102 

HW 

9.90 

0.81(0.66) 

15.0(23.0) 

1130 

ST 

9.C2 

0.83(0.66) 

28.0(45.0) 

1200 

#1,  ST 

9.01 

D. 78(1.0) 

22.0(14.0) 

n,  st 

12.42 

0.78(1.0) 

11.0(7.0) 

#3,  ST 

10.88 

0.78(1.0) 

20.0(13.0) 

1206 

ST  - 

10.54 

1.16(0.66) 

8.0(24.0) 

1402 

HW 

9.50 

0.90(0.66) 

11.0(20.0) 

1422 

HW 

12.27 

1.46(0.66) 

9.0(45.0) 

1604 

HW 

10.56 

0.63(0.66) 

22.0(20.) 

1614 

#1 .  ST 

10.65 

1.33(1.0) 

12.0(21.0) 

#2,  ST 

9.41 

1.33(1.0) 

12.0(21.0) 

ST  * 

Steam  boiler 

HW  «  Hot  water  boiler 

**  Duct  diameter  measured  during  testing.  (  )  indicates 
duct  diameter  listed  on  permit. 

»**  Velocity  for  duct  diameter  measured  during  testing. 

(  )  indicates  stack  velocity  corrected  to  stack 
diameter  listed  on  permit. 
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Lei.; at  Above  Ground  35  ft  Gar,  Velocity_ 
Inside  Di meter  I  ,55  ft  Temperature  c 


f  t/sec 


Location  U' 


L’TM  or  Lac,1 'Lon 5)  311;  ICG 


'  •  :  .  :::::  "  ..  r  it  ad  capacity  tlb/'nr)  : 

Before  After 

Control  Control 

Pollutant  Device-.  Device 


art!  relate  Mir- 


pjijevi.ee-. 

~A  ~ 

.CU5  T7T7 


Method  of  Estimating 
Emissions 

A?  42  Gee  34 

--■?  -;r - 

Ap  4^  Dec  d- 

— r* - — - 

*  .  —  £_  oCL  0*“» 


It  or  v.  l Ioiis  of  Liio  S.C.  Han, nr  ions  Wai 


.  Mn.u: 


Hop  t  .  -  Nov  . 


>5  c»n.i  CL.ntroL  eqwipnont  bo  disposed  of? 


tr  C) 


SC-7*.  CAROLINA  DEPARTMENT  OF  HEALTH  AND  ENVIRONMENTAL  CONTROL 
BOREAL'  OF  AIR  QUALITY  CONTROL 
FUEL  BURNING  PERMIT  APPLICATION 

PART  TIA 


Pi  i/ncC  \c.  : 

IV.  No.: 
Vail: 

Rlvilivid  Sij: 


rL.  .Company  Nane:_  ..  SHAW  AFB 


Type  of  reel  Burning  Operation:  Steam  gpller  Heating _ 

Unit  Designation:  El  dQ  511  Boiler _ 

!.  Make :  SpCHCSr _  .  _  Model:  4F-3SQ-5Q-S 

Capacity:  Rated  Input  3.01 5  x  L0°  BTU/hr  Rated  Output 
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x  10D  BTU/nr 


S  '  ^  -a  *-  n  '  '  'i,*'  -*  -5  r  , 


.  cuei  Jana 


ail  units) : 


Reel  -  3TU  *  V.  Sulfur  %  Ash  Consumption 

T'.-pe  and  Grade  Content  bv  weight  bv  weight  @  rated  capacity 

Natural  Gas  : 035  3Tl)/Ft3  NIL  NIL  2913  Ft 3 /HR 
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)evice  Description^ 
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at  rated  capacity  (Ib/hr): 

Before  After 

Control  Control 

, , Device,  Device 


a  w  a  . .  a  —  c  r 


m  r  i  c  i  "i  *i ' 


.  | » ) 


Method  of  Estimating 
E:nis  s  io  ns 
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; the  S.C.  Hazarious  Waste  Managex.i. 


<i  av  s  /week 


w o  oKS/ v e  a i 


:  rol  equipment  be  disposed  of? 


DHE-; 


:arol:na  department  of  he: alt:-;  and  environmental  control 

'  . 'BUREAU  OF  AIR  QUALITY  CONTROL 

FUEL  3 URN i NG  PERMIT  APPLICATION 

PART  [ I A 


.'•C . 


IP.  :jq.  : 

VaCz : 

Revkaieea  Sir- 


I.  Gcrr.par.y  Mare:  SHAM  AF3  .  .__r  ■  - 

Type  of  Fuel  Burning  Operation:  HOt  WatST  BOTl6r~ 
Uni:  Designation^  Bldg  922  H/ti  Boiler 


Date:  20  ADf  88 


...  Make:  A.O.  Smith 


Model:  31  30-915 


uanacitv : 


Raced  Input  1 . 7085  x  L0°  BT’J/hr  Raced  Cutout 

or  ,0.4' 


:<  10°  3  MU  /  h : 


x  IC->  ibs  of  s tear./ hr  3 


1 1  Dae: 


Nacural  Sas 


BTU 

Cor.cenc 

1C35  BTU/Ft3 


%  Sulfur 
bv  weight 

•IT! 

:i  *  u 


Ash 


Consumption 
3 


.•  el _ _ _ 
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SC’jTit  CAROL  IMA  DEPARTMENT  OF  HEALTH  AND  ENVIRONMENTAL  CONTROL 
BUREAU  OF  AIR  QUALITY  CONTROL 
FUEL  BURNING  PERMIT  APPLICATION 


PART  1 1 A 


Pi  "j'-<  l 

IV.  No. 
VdtZ : 
PzvZzicz 


Xomp any  Namec- SHAW  AFB  . .*•  .Cfc&s-L  Tf*V-stt»s«%> ‘ 


T“  . .  Tyre  of  Fuel  Burning  Operation:-  Hot  Water  Bofler 


Date :  20  Apr  08 


Unit  Designation:  Bldq  1102  H/W  Boiler 


Make:- — Qlggner-Brooks - — — —  I-  .1-11- -  Model  r  .  CB  HI 86- SO 


.  Capacity:  “Rated  Input  1.95  —  x  10°  BTU/hr  —Rated  Output _ - _ I0n  3TU/hr 

_ x  103  lbs  of  steam/hr  J _ °F  and  _ PSIG 

3.  Fuel  Data  (indicate  all  units): 


n  oil 


BTC  ~ 

Content 

1  AC. 000  BTU/Gal  0.17 


"  "i  Sulfur  ’  %  Ash 

by  weight 


by  weigh: 


NIL 


Consumption 
3  rated  capaci 
id  .  -o 


culver -tea 


burner  .ype  ;socia  :ue-s  on-y) :  _  _ 

_  Underfeed  Stoker  _  Otr.er  (specify) _ 

tlyash  reinjection  is  to  be  used,  gave  ”  reinjection 

Air  Pollution  Control  Device  Description: _ - 


Traveling  Grate 


6 .  S tack  Data: 

Height  Above  Ground  ft  Gas  Velocity _ 

Inside  Pi  ate  ter  .5a  ft  Temperature  °F 

Esc.  Moisture _ Location  (UTM  or  Lat/Long) 


f  t  /  s  e  c 


4  4  r~  r* 


.  L..T.  ISii’Jll  r\ a  cC  <i  L  r  Li  L  vii  ^  C  Li  p  Li  C  1 1  V  v*^/  11T 

Before 
Control 

Pul  1  me  Device 


n .  -or 

Centro  1 
Device 
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CO 
O  c: 
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IN  A  DEPARTMENT  of  health  and  environmental  ccni 
BUREAU  OF  AIR  QUAL TTY  CONTROL 
FUEL  BURNING  PERMIT  APPLICATION 


PART  1 1 A 


?Z-jr.<,C 

IV.  M 0 .  ■' 

Va,ti- 

Rev-Eziced 


SHAW  AFB-'-T-F 


:"x 


jC omp  any  N an.e  : _ 

rTvpe  of  Fuel  Burning  Operation:  Steam  Boilgr  Hgatinn 


Date:  20  Apr  38 


Unit  Designation:  81  da  1206  Heating  Boiler 


Pr7/s*n‘  -  ,  * 


v  -  Model.;  SPHWV25-2-12515 


Make :  York  'Shipley _ 

Caoacitv:  Rated  Input  1.05  x  10°  BTU/hr  -Rated  Output_ 


:<  10  o  3TU  /  h : 


x 


1QJ  lbs  of  steam/hr  U 


°F  and 


-  -  Fuel 
lyre  and 

•;2  Oil 


(indicate  all  units): 

■  ,  •  -3TU 

Grade  Content 

1AQ.QC0  3T'J/Ft: 


%  Sulfur 
bv  weight 

0.17 


Z  Ash 
by  weigh 
M  T 1 

H4U 


:u 


Consump  Cion 
raced  eapacit 

-  “  r*  *  1  /i  •f' 

•  ».  •  /  i~i r> 


qh  •  PuLve  riced  T  r  a  v  0 1  i  n  ^  C-raca 

Other  (specify) _ _ 

to  be  used,  give  Z  reinjection.  _ 


5.  Air  Pollution  Control  Device  Description:  .>CGA 


6.  Stack  Data: 

Height  Above  Ground  -a 
Inside  Diane  ter  .55  ft 
c,3  n .  a  i 3  C n r  0  «> 


ft  Gas  Velocity _ 

y  n  hurQ  O  M* 


ft/sec 


err.perature 
Location  (UTM  ' 


Z.niasion  Rato  at  rated  capacity  (lb /hr)  : 

Before  After 

Control  Control 
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S  ;U7r:  CAROLINA  DEPARTMENT  OF  HEALTH  AND  ENVIRONMENTAL  CONTROL 
BUREAU  OF  AIR  QUALITY  CONTROL  • 

FUEL  BURNING  PERMIT  APPLICATION 


CL TEAL  . 

Pz-trr^C  \  * 

IV.  No.: 

VcUtz: 

Rev-tewed 


PART  1 1 A 

6onSar.y  N  :mc  :  ~  SHAW  AFB-  r  '20  Apr  88 

Type  of  ? -ioi  Burning  Operation:  steam  Boiler  Heating  _ 

Lair  Designation:  Bldg  1614  Boilers  (2) 


dcwanee _ _  Model :  M335~KX 

Rare!  Input  B.35  x  10°  3TU/hr  Raced  0ucpuc_ 

x  1C-3  lbs  of  stean/hr  U  °T  and  


x  10&  BTl'/h: 


ice  all  units)  : 


Ccr.cer.c 
1  025  BT'J/Ft 3 

n7L"'-.a 


dv  veignt 
NT! 


"  As  h 
bv  weigh c 

NIL 

Nil 


Consume t  icn 
5  raced  caoac: 

3227  Ft 3 /HR 
T3~iTaT7i-R 


.solid  fuels  only):  _  Pulverized  _ 

feed  Stoker  _ Ocher  (specify) _ 

injection  is  Co  be  used,  give  %  reinjection 


Traveling  Grace 


:ncrol  Device  Description : 


c  ■.hove  Around  3G  ft  Gas  Velocity _ 

nf-i~.jter  1  »C  ft  Temperature 
Mo  i  _ I  Location  (UTM  or  Lac  Long) 


ft/  sec 


:  n  7  : :  ac  raced  capacity  (lb /hr): 

Before  After 

Control  Control 


,-a 


Device 


.CU97  .G4U 


Device 


no  Ar.  v: '  • 
-  •  -  a  »  -  •  - 


Meth.od  of  Estimating 
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AP  42  Dec  da 


VO  • 


p  r  :  v  i  j  ion.i  of  the  S  .  C .  H  .1  zn  1*  i  ous  W 

•  -  *■  •  *  -**  •  -  -  •  v  ^  r  -  -  -  -  j  ,  .  _ 


.1  r.  u  xr ration:  Dec.-ien.  .  Mar. -May  June-Aag. 


Mo.nag', 


.vj  c  .  -Nov  . 


will  waste  maceriai  from  process  an  ;  control  equipment  be  disposed  ot  ? 


purr  i/,r  .  /  c.  t  or 
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SOUTH  CAROLINA  AIR  POLLUTION  CONTROL  REGULATIONS 

(South  Carolina  Department  of  Health  and  Environmental  Control;  Regulation  61- 
62  —  Air  Pollution  Control  Regulations  and  Standards;  Adopted  July  26,  1972;  As 
amended  through  May  28,  1981;  December  16,  1982;  April  22.  1983;  June  24,  1983; 
May  24,  1985;  May  23,  1986) 


CONTENTS 

Regulation  No,  62  !  —  Air  Pollution  Control 
Regulation  No  62  2  —  Prohibition  of  Open  Burning 
Regulation  No  62.3  —  Air  Pollution  Episodes 
Regulation  No.  62  4  —  Hazardous  Air  Pollution  Condi¬ 
tion'' 

Regulation  No  62  5  —  Air  Pollution  Control  Standard' 

| See  page  506.1001] 

Regulation  No  t>2  6  —  Control  of  Fugitive  Particulate 
M  alter 

Regulation  No  62  7  —  Good  Engineering  Practice 
Stack  Height 

REG l  LATION  NO.  62.1 
AIR  POLLl  TION  CONTROL 

Section  I  —  Definitions 

The  following  words  and  phrases  when  used  in  the 
Regulations  and  Standards  shall  for  the  purpose  of  these 
regulations  have  the  meanings  respectively  asaibed  to 
the"':  m  this  section,  unless  a  different  meaning  is  dearly 

indicated.  This  section  augments  Section  1  of  the  South 
Carolina  Pollution  Control  Act. 

1  Acid  Mist  —  Mist  or  droplets  of  sulfuric  or  other 
strong  acids  Sulfuric  acid  mist  includes  sulfur  trioxide 
(SO.)  and  sulfuric  acid  vapor  as  well  as  liquid  mist 
2.  Add  —  Additions  to  a  process  which  will  increase 
size,  scope  or  emissions  from  such  process. 

3  Alter  —  Alter  means  modification  or  change  in  a 

process  or  processes  which  would  affect  emissions  to  the 
atmosphere 

4  Ambient  Air  Quaint  Standard '  —  That  standard 
for  the  quality  of  ambient  air  at  or  beyond  a  property 
line  on  which  a  source  of  pollution  is  emitting. 


5  Application  —  Means  a  form  provided  by  the  De¬ 
partment  which  is  prescribed  to  provide  the  information 
required  to  grant  approval  to  construct  and  operate  a 
'ouree  or  an  incinerator,  or  to  report  an  existing  in- 
merator. 

6.  Board  —  Board  means  Board  of  Health  and  En- 
v  irunmental  Control 

7.  Commissioner  —  Commissioner  means  the  Com¬ 
missioner  of  the  Department  of  Health  and  Environmen¬ 
tal  Control. 

8.  Department  — -  Department  means  the  Department 
of  Health  and  Environmental  Control. 

9.  Emission  Data  —  The  definition  contained  in  40 
CFR  2.301(a)(2).  July  1,  1982.  is  incorporated  by 
reference. 

10.  Emission  Limitation  (and  emission  standard)  —  A 
requirement  established  by  the  State  or  by  the  Adminis¬ 
trator  of  the  Environmental  Protection  Agency  which 
limns  the  quantity,  rate,  or  concentration  of  emissions  of 
air  pollutants  on  a  continuous  basis,  including  any  re¬ 
quirements  which  limit  the  level  of  opacity,  prescribe 
equipment,  set  fuel  specifications,  or  prescribe  operation 
or  maintenance  procedures  for  a  source  to  assure  con¬ 
tinuous  emission  reduction 

1 1.  Fuel  Burning  Operation  —  Use  of  furnace,  boiler, 
device  or  mechanism  used  principally  but  not  exclusive¬ 
ly.  to  burn  any  fuel  for  the  purpose  of  indirect  heating  in 
which  the  material  being  heated  is  not  contacted  by  and 
adds  no  substance  to  the  products  of  combustion 

12.  Fugitive  Dust  —  A  type  of  particulate  emission 
that  becomes  airborne  by  forces  of  wind,  man's  activity 
or  both,  including  but  not  limited  to.  construction  sites, 
tilled  land,  materials  storage  piles,  and  materials 
handling 

13  Fugitive  Emissions  —  Air  contaminants  which 
escape  to  the  atr  not  through  an  exhaust  system,  but 
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through  other  means,  including  but  not  limited  to.  win¬ 
dows.  vents,  doors,  ill-fitting  closures  or  poorly  main¬ 
tained  equipment 

14  Garbage  —  Animal  and  vegetable  waste  resulting 
from  the  handling,  preparation,  cooking  and  serving  of 
foods 

15  Hazardous  Air  Pollutant  —  A  pollutant  which  is 
the  subject  of  National  Emission  Standards  for  Hazard¬ 
ous  Air  Pollutants  promulgated  by  the  United  States 
Environmental  Protection  Agency  by  publication  in  the 
Federal  Register 

16  Incinerator  —  An  engineered  apparatus  and  all 
appurtenances  thereto,  designed  to  reduce  combustible 
solid,  semi-solid,  liquid,  or  gaseous  waste  b>  high  tem¬ 
perature  burning 

I  "  Kraft  pulp  null"  —  An>  stationary  source  which 
produces  pulp  from  wood  by  cooking  (digesting)  wood 
chips  in  a  water  solution  of  sodium  hydroxide  and 
sodium  sulfide  (white  liquor)  at  a  high  temperature  and 
pressure  Regeneration  of  the  cooking  chemicals  through 
a  recovery  process  is  also  considered  part  of  the  kraft 
pulp  mill 

18  Major  Plant  —  Excep!  as  otherwise  provided,  this 
term  refers  to  any  plant  which  directly  emits,  or  has  the 
potential  to  emit,  one  hundred  tons  per  year  or  more  of 
any  regulated  air  pollutant 

19  Mass  Emission  Rate  —  The  weight  discharged 
per  unit  of  time 

20  Opacitx  —  The  degree  to  which  emissions  reCuce 
the  transmission  of  light  and  obscure  the  view  of  an 
object  in  the  background 

2 1  Open  Burning  — Any  fire  ot  smoke-producing 
process  which  is  not  conducted  in  any  boiler  plant, 
furnace,  high-temperature  processing  unit,  incinerator  o; 
flare,  or  in  any  other  such  equipment  primarily  designed 
for  the  combustion  of  fuel  or  waste  material 

22  Particulate  Matter  —  Any  material,  except  un- 
combmed  water,  that  exists  in  a  finely  divided  form  as  a 
liquid  or  solid  at  standard  conditions 

23  Plant  —  Except  as  otherwise  provided,  any  sta¬ 
tionary  source  or  combination  of  stationary  sources, 
which  is  located  on  one  or  more  contiguous  or  adjacent 
properties  and  owned  or  operated  by  the  same  person(s) 
under  common  control 

24  Potential  to  Emit  —  The  maximum  capacity  of  a 
plant  to  emit  a  regulated  pollutant  under  its  physical  and 
operational  design  Any  physical  or  operational  limita¬ 
tion  on  the  capacity  of  the  plant  to  emit  a  regulated 
pollutant,  including  air  pollution  control  equipment  and 
rcstricnons  on  hours  of  operation  or  on  the  type  or 
amount  of  material  combusted,  stored,  or  processed. 


shall  be  treated  as  pan  of  its  design  only  if  the  limitation 
or  the  effect  it  would  have  on  emissions  is  federally 
enforceable  Secondary  emissions  do  not  count  in  deter¬ 
mining  the  potential  to  emit  of  a  plant 

25  Process  Industry  —  Any  source  engaged  in  the 
manufacture,  processing,  handling,  treatment,  forming, 
storing  or  any  other  action  upon  materials  except  fuel¬ 
burning  operations 

26  Process  H  eight  —  The  total  weight  of  all  materi¬ 
als  introduced  into  a  source  operation,  including  air  and 
water  where  these  materials  become  an  integral  part  of 
the  product,  and  solids  used  as  fuels  but  excluding 
liquids  and  gases  used  solely  as  fuels 

27.  Process  Height  Rate  —  A  rate  established  as 
follow  s 

(a)  For  continuous  or  long-run  steady-state  source 
operations,  the  total  process  weight  for  the  entire  period 
of  continuous  operation  or  for  a  typical  portion  thereof, 
divided  by  the  number  of  hours  of  such  period  or  portion 
thereof 

(b)  For  cyclical  or  batch  unit  operations,  or  unit 
processes,  the  total  process  weight  for  a  period  that 
covers  a  complete  operation  or  an  integral  number  of 
cycles,  divided  by  the  hours  of  actual  process  operation 
during  such  a  period 

Where  the  nature  of  any  process  or  operation  or  the 
design  of  an  equipment  is  such  as  to  permit  more  than 
one  interpretation  of  this  definition,  the  interpretation 
that  results  in  the  minimum  value  for  allowable  emission 
shall  apply. 

28  Refuse  —  Garbage,  rubbish  and/or  trade  waste. 

29.  Rubbish  —  Solid  wastes  from  residences  and 
dwellings,  commercial  establishments,  and  institutions 

30  Salvage  Operations  —  Any  operation  of  a  busi¬ 
ness,  trade,  or  industry  engaged  in  whole  or  in  part  in 
salvaging  or  reclaiming  any  product  or  material,  includ¬ 
ing.  but  not  limited  to.  metals,  chemicals,  shipping 
containers,  drums  or  automobiles 

31.  Secondary  Emissions  —  Emissions  which  would 
occur  as  a  result  of  the  construction  or  operation  of  a 
major  plant  or  major  modification,  but  do  not  come  from 
the  major  plant  or  major  modification  itself  Secondary 
emissions  must  be  specific,  well  defined,  quantifiable, 
and  must  impact  the  same  general  area  as  the  plant  or 
modification  which  causes  the  secondary  emissions  Sec¬ 
ondary  emissions  may  include,  but  are  not  limited  to: 

(a)  emissions  from  ships  or  trains  moving  to  or  from 
the  new  or  modified  plant 

(b)  emissions  from  any  offsite  support  facility  oper¬ 
ation  which  would  not  otherwise  be  constructed  or  in¬ 
crease  us  emissions  as  a  result  of  the  construction  or 
operation  of  the  major  plant  or  major  modification 
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32  Smoke  —  Small  gas-borne  and  airborne  particles 
arising  from  a  process  of  combustion  in  sufficient  num¬ 
ber  to  be  observable  by  a  person  of  normal  vision  under 
normal  conditions 

33  Solid  Fuel  —  A  fuel  which  is  fired  as  a  solid  such 
as  coal,  lignite  and  wood 

34  Stack  —  An>  flue,  conduit,  duct,  chimney.  or 
opening  arranged  to  conduct  an  effluent  into  the  open 
air 

35  Stack  Height  —  The  vertical  distance  measured  in 
feet  between  the  point  of  discharge  from  the  stack  or 
chimney  into  the  outdoor  atmosphere  and  the  elevation 
of  the  land  thereunder 

36  Standard  Conditions  —  760  millimeters  of  mer¬ 
cury  at  25  degrees  Centigrade. 

37  Stanonar \  Source  —  Any  building,  structure, 
installation  or  process  which  emits  or  may  emit  an  air 
pollutant  subject  to  regulation  by  any  national  or  slate 
standard  l  se  of  the  term  "source"  is  to  be  construed  to 
mean  "stationary  source  " 

38  “Total  reduced  sulfur  (TRS)”  means  the  sum  of 
the  sulfur  compounds  hydrogen  sulfide,  methyl  mercap¬ 
tan.  dimethyl  sulfide,  and  dimethyl  disulfide,  that  are 
released  during  the  kraft  pulping  operation  and  mea¬ 
sured  by  Federal  Reference  Method  16. 

39  Trade  Haste  —  All  solid,  liquid,  or  gaseous  mat¬ 
erial  or  rubbish  resulting  from  construction,  building 
operations,  or  the  prosecution  of  any  business,  trade  or 
industry  including,  but  not  limited  to,  plastic  products, 
cartons,  paint,  grease,  oil  and  other  petroleum  products, 
chemicals  and  cinders. 

40  Volatile  Organic  Compound  (VOC)  —  any  chemi¬ 
cal  compound  containing  carbon  which  has  a  vapor 
pressure  greater  than  one-tenth  (0.1)  mmHg  at  standard 
conditions  excluding: 

I  methane 
2.  ethane 

3  l.l.l-trichloroethane  (methyl  chloroform) 

4  benrene 

5  acetonitrile 

6  chloroform 

7.  carbon  tetrachloride 

8  ethylene  dichloride 

9  ethylene  dibromide 

10  methylene  chloride 

II  irichlorofiuoromethane  (CFC-1 1 ) 

12  dichlorodifluoromethane  (CFC-1 2] 

1?  chlorodifluoromethane  (CFC-22) 

14  trifluoromethane  ( FC-23) 

1 ?  trichloroirifluoroethane  (CFR-1 1  31 
16  dichlorotetrafluoroethane  (CFC-1 14) 

P  chloropcntafluoroethane  (CFC-1  5) 

1  8  carbon  monoxide 
19  carbon  dioxide 


20  carbonic  acid 

21 .  ammonium  carbonate 

22  metallic  carbides  or  carbonates 


SECTION  II  -  PERMIT  REQUIREMENTS 
A.  Construction  Permit 
I .  Applicability 

Any  person  who  plans  to  construct,  alter  or  add  to  a 
source  of  air  contaminants,  including  installation  of  any 
device  for  the  control  of  air  contaminant  discharges, 
shall  first  obtain  a  construction  permit  from  the  Depart¬ 
ment  The  Department  may  grant  permission  to  proceed 
with  minor  alterations  or  additions  without  issuance  of  a 
permit  when  the  Department  determines  that  the  alter¬ 
ation  or  addition  will  not  increase  the  quantity  and  will 
not  alter  the  character  of  the  source's  emissions 
2  Permit  Application 

Construction  permit  applications  shall  be  reviewed 
and  signed  by  a  professional  engineer  registered  to  prac¬ 
tice  in  the  State  of  South  Carolina  and  shall  prov  ide,  as 
a  minimum,  the  following  information 

a.  The  name  and  location  of  the  plant  and  its  planned 
operating  schedules: 

b  Sufficient  description  including  physical  and  chemi¬ 
cal  properties  of  materials  and  processes  necessary  for 
the  Department  to  determine  actual  and  potential 
emissions; 

c  Identification  of  all  emission  points; 
d.  A  description,  including  physical  and  chemical 
properties  of  all  emissions. 

e  A  complete  description,  including  engineering  design 
and  operating  characteristics  of  any  air  pollution  control 
device  or  system  that  is  to  be  installed,  and 

f.  Source  information  and  calculations  to  demonstrate 
compliance  with  "Good  Engineering  Practice  Stack 
Height  *  rules;  and 

g  Other  information  as  may  be  necessary  for  proper 
evaluation  of  the  proposed  source  as  determined  by  the 
Department 

Package-type  incinerators  of  750  pounds,  hr  rated  ca¬ 
pacity  or  smaller  which  burn  type'  0  and  1  wastes  as 
defined  by  the  Incinerator  Institute  of  America  and 
package-type  boilers  of  100  *  10*  BTU/hr  input  capaci¬ 
ty  or  smaller  which  burn  natural  gas  or  oil  as  fuel  are 
exempt  from  the  requirement  that  the  construction  per¬ 
mit  applications  be  prepared  and  submitted  by  a  regis¬ 
tered  professional  engineer  provided  the  proposed  unit  is 
identical  to  a  proto-type  model  which  has  been  previous- 
l\  designed  or  otherwise  certified  by  a  professional 
engineer 

B  Operating  Permit 
I  Original 
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A  written  request  to  obtain  an  operating  permit  shall 
be  submitted  to  the  Department  no  later  than  fifteen 
(15)  days  prior  to  placing  any  new,  increased  or  altered 

source  into  operation 
2  Renewal 

Prior  to  the  expiration  date  of  a  source’s  operating 
permit,  the  source  will  be  inspected  by  the  Department 
in  order  to  decide  whether  to  renew  the  permit  T!  nasi 
record  of  compliance  and  future  probability  of  c  nph- 
ance  will  be  given  appropriate  weight  in  making  the 
decision  regarding  renewal 

Any  special  condition  in  a  permit  should  be  verified 
during  the  inspection  and  specifically  mentioned  in  the 
report  Any  additional  provisions  that  the  inspector  be¬ 
lieves  warrants  inclusion  ,r  the  renewed  permit  are  to  be 
clearly  and  concisely  staled  ir.  the  inspection  repon 
C  Standard  Permit  Conditions 
All  permits  shall  contain,  in  addition  to  such  special 
conditions  as  the  Department  fmdv  appropriate,  the 
following  standard  conditions 

1  No  applicable  law.  regulation  or  standard  will  be 
contravened 

2  All  official  correspondence,  plans,  permit  applica¬ 
tions  and  written  statements  arc  an  integral  part  of  the 
permit 

3  For  sources  not  required  to  have  continuous  emis¬ 
sion  monitors,  any  malfunction  of  air  pollution  control 
equipment  or  system,  process  upset  or  other  equipment 
failure  which  results  in  discharges  of  air  contaminants 
lasting  for  one  hour  or  more  and  which  are  greater  than 
those  discharges  described  for  norma!  operation  in  the 
permit  application  shall  be  reported  to  the  Department 
within  twenty-four  hours  after  the  beginning  of  the 
occurrence  and  a  written  report  submitted  to  the  Depart¬ 
ment  within  thirty  (30)  days  The  written  report  shall 
include  as  a  minimum,  the  following 

a  The  identity  of  the  stack  and/or  emission  point 
where  the  excess  emissions  occurred 

b  The  magnitude  of  the  excess  emissions  expressed  in 
the  units  of  the  applicable  emission  limitation  and  the 
operating  data  and  calculations  used  in  determining  the 
excess  emissions 

c.  The  time  and  duration  of  the  excess  emissions 
d  The  identity  of  the  equipment  causing  the  excess 
emissions 

e  The  nature  and  cause  of  such  excess  emissions 
f  The  steps  taken  to  remedy  the  malfunction  and  the 
steps  taken  or  planned  to  prevent  the  recurrence  of  such 
malfunction 

g  The  steps  taken  to  limit  the  excess  emissions 
h  Documentation  that  the  air  pollution  control  equip¬ 
ment  process  equipment,  or  processes  were  at  all  times 
maintained  and  operated,  to  the  maximum  extent  practi¬ 


cable.  in  a  manner  consistent  with  good  practice  for 

minimizing  emissions 

4  Sources  required  to  have  continuous  emission  moni¬ 
tors  will  make  quarterly  reports  as  specified  in  applica¬ 
ble  parts  of  the  Regulations 
D  Exceptions 

1  Upon  request,  the  Department  may  alter  operating 
permits,  compliance  schedules,  or  other  restrictions  on 
operation  of  a  source  provided  that  resulting  ambient  air 
concentration  levels  will  not  exceed  any  national  or  state 
ambient  air  quality  standard  Factors  to  be  considered 
by  the  Department  may  include,  but  are  not  limited  to, 
technology,  economics,  national  energy  policy,  and  exist¬ 
ing  air  quality  The  request  by  the  source  must  also  show 
the  follow tng 

a  Good  faith  efforts  have  been  made  to  comply  with 
the  state  requirements 

b  The  source  is  unable  to  comply  with  the  state 
requirements  because  the  necessa-y  technology  or  other 
alternative  methods  of  control  are  not  reasonably  avail¬ 
able.  or  have  not  been  available  for  a  sufficient  period  of 
time 

c  Any  available  operating  procedures,  or  control  mea¬ 
sures.  reducing  the  impact  of  the  source  on  ambient  air 
concentrations,  have  been  implemented 

d  The  request  is  submitted  in  a  timely  manner 

2  The  prov  isions  of  this  paragraph  shall  not  apply  to 
mass  emission  limits  which  are  imposed  upon  any  source 
by  the  following  requirements 

a  Federal  New  Source  Performance  Standards: 
b.  National  Emission  Standards  for  Hazardous  Air 
Pollutants; 

c  Federal  or  State  Prevention  of  Significant  Deterio¬ 
ration  Regulations,  or, 
d.  Non-attainment  requirements 
3.  Where  a  permanent  increase  in  the  visible  emission 
limitation  for  a  source  is  requested,  the  source  must 
demonstrate  that  it  will  remain  in  compliance  with  the 
applicable  particular  emission  standard 
4  Any  alternative  compliance  schedule  shall  provide 
for  compliance  with  the  applicable  regulators  as  expedi¬ 
tiously  as  practicable,  based  on  a  plan  submitted  with 
the  request  for  the  alternative  compliance  schedule. 

5.  Any  request  under  this  section  wili  be  subjected  to 
public  notice  and  opportunity  for  a  public  hearing.  Upon 
approval  by  the  Board,  the  recommendations  of  this 
Department  shall  be  sent  to  the  Administrator  of  the 
Environmental  Protection  Agency,  or  hi'  deognated  re¬ 
presentative.  for  approval  or  disapproval 

b  Where  alternative  compliance  schedule  provisions 
are  contained  elsewhere  in  the  air  pollution  control 
regulations,  those  prov  isions  shaii  supersede  the  require¬ 
ments  in  this  section 
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E  Transfer  of  Ownership/Operation 
W  henever  the  ownership/operation  of  a  source  has 
been  transferred,  the  Bureau  shall  be  notified  by  the  new 
owner /opera tor  within  thirty  (30)  days  of  the  transac¬ 
tion  A  transfer  of  the  operation  or  construction  permit 
will  be  effective  upon  written  approval  by  the 
Department 
F  Exemptions 

1  No  permits  shall  be  required  for  the  following 
sources  constructed  prior  to  February  11.  1971: 

a  Natural  gas  boilers 

b  Oil-fired  boilers  of  50  X  10*  BTL'/HR  rated  input 
capacity  or  smaller 

c  Coal-fired  boilers  of  20  x  10‘  BTL'/HR  rated  input 
capacity  or  smaller 

2  No  permits  shall  be  required  for  the  following 
sources 

a  Boilers  and  space  heaters  of  less  than  1  5  X  10' 
BTl  HR  rated  input  capacity 

b  Comfort  air-conditioning  or  ventilation  systems 
c  Motor  vehicles, 
d  Laboratory  hoods. 

e  Emergency  power  generators  of  less  than  150  KW' 
rated  capacity 

f  Sources  emitting  only  steam,  air.  nitrogen,  oxygen, 
carbon  dioxide,  or  any  physical  combination  of  these. 

g  Sources  with  an  uncontrolled  particulate  emission 
rate  of  less  than  1  lb/hr  and/or  uncontrolled  VOC 
emission  rate  of  less  than  1000  lbs/mo  may  not  require 
permit s  However,  source  information  needs  to  be  sub¬ 
mitted  to  the  Department  and  a  determination  on  the 
need  for  permits  will  be  made.  This  determination  will 
take  into  consideration,  but  will  not  be  limited  to,  the 
nature  and  amount  of  the  pollutants,  location,  proximity 
to  residences  and  commercial  establishments,  etc 

h  Sources  whose  only  emissions  are  fugitive  must 
submit  source  information,  and  the  need  foi  permit(s) 
will  be  made  by  the  Department  on  a  case  by  case  basis 
This  determination  will  take  into  consideration,  but  will 
not  be  limited  to.  the  nature  and  amount  of  the  pollu¬ 
tants.  location,  proximity  to  residences  and  commercial 
establishments,  etc 

SECTION  III  -  EMISSIONS  INVENTORY 

Emissions  inventory  is  a  study  or  compilation  of  pollu¬ 
tant  emissions  Emissions  inventories  are  designed  to 
locate  air  pollution  sources,  to  define  the  type  and  size  of 
sources,  to  define  the  type  and  amount  of  emissions  from 
each  source,  to  determine  pollutant  frequency  and  dura¬ 
tion.  to  determine  the  relative  contributions  to  air  pollu¬ 
tion  problem.!  of  classes  of  sources  and  of  individual 
sources  and  to  determine  the  adequacy  of  regulations 
and  standards 


The  emissions  inventory  for  all  major  plants  w  be 
renewed  annually  Information  required  for  this  rr-  ;w 
will  include,  but  is  not  limited  to.  the  following 

A  Information  on  fuel  burning  equipment. 

B  Types  and  quantities  of  fuel  used; 

C  Fuel  analysis; 

D  Exhaust  parameters, 

F  Raw  process  materials  and  quantities  used. 

G  Design  and  normal  process  rales; 

H  Hours  of  operation, 

1  Significant  emission  generating  points  or  processes 

J.  Any  desired  information  listed  in  40  CFR  51, 
Appendix  E  (July  1,  1982) 

Every  even  calendar  year  a  new  updated  err:s-  on 
imentory  will  be  completed  by  the  plant  All  app.  _:.e 
information  will  be  recorded  on  the  current  for-  'or 
reporting  emission  data. 

lr  the  intervening  calendar  years,  any  charg-;  :n 
emiv-ion  data  will  be  recorded  on  the  annual  comp. ..tee 

inspection  report. 

The  above  requirements  notwithstanding,  an  cma.-jn 
inventory  may  be  required  at  any  time  in  orct-  to 
determine  the  compliance  status  of  any  plant 

REGl  LATION  NO.  62.2 
PROHIBITION  OF  OPEN  BLRN1NG 

Open  burning  is  prohibited  except  as  provided  be.;~ 

A  Open  burning  ofleaies.  tree  branches  or  yard  ;*  ~- 
mings  originating  on  the  premises  of  private  reside*  res 
and  burned  on  those  premises. 

B.  Open  burning  in  connection  w  ith  the  prepara;:,  -  ;  f 
food  for  immediate  consumption. 

C  Campfires  and  fires  used  solely  for  recreation^  re¬ 
poses.  ceremonial  occasions,  or  human  warmth 

D  Fires  purposely  set  to  fores;  lands  for  specific  \  'i-: 
management  purposes  in  accordance  with  prat.  .t, 
acceptable  to  the  Department  and  as  administerec  ry 
the  South  Carolina  Forestry  Commission  Such  rr.c*_ ce¬ 
ment  practices  shall  include 

1  Prescribed  burning  under  existing  standard-  : 
various  management  objectives,  and 

2  Sue  preparation  burning  for  purposes  of  clear. *c  an 
are^  for  regeneration. 

E  Fires  purposely  set  for  agricultural  control  o  :  -- 
eases,  weeds,  pests  and  other  specific  agricultura  r_-- 
pose'  in  accordance  «ith  practices  acceptable  u  \*e 
Derc-tment  of  Health  and  tnv ironmental  Com* 

F.  Open  burning  of  trees,  brush,  grass  and  et:er 
vegetable  matter  for  game  management  purpose-  .n 
accordance  with  practices  acceptable  to  the  Department 
or  Health  and  Environmental  Control 
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SOUTH  CAROLINA  AMBIENT  AIR  QUALITY  STANDARDS 

(South  Carolina  Department  of  Health  and  Environmental  Control;  Regulation  61- 
62.5  —  Air  Pollution  Control  Standards;  As  last  amended  April  25,  1984;  May  24,  1985; 


January  23,  1986) 

CONTENTS 

Standard  No.  I  —  Emissions  from  Fuel 
Burning  Operations 

Standard  No  2  —  Ambient  Air  Quality 
Standards 

Standard  No.  3  —  Emissions  from  In¬ 
cinerators 

Standard  No  4  —  Emissions  from  Process 
Industries 

Standard  No.  5  —  Volatile  Organic  Com¬ 
pounds 

REGl  LATION  NO.  62.5 
AIR  POLLUTION  CONTROL  STAN¬ 
DARDS 

STANDARD  No.  I 

EMISSIONS  FROM  FUEL  BURNING 
OPERATIONS 

SECTION  I  -  VISIBLE  EMISSIONS 

A.  Existing  Sources 

No  one  shall  discharge  to  the  ambient 
air  from  any  existing  source  constructed 
prior  to  February  II,  1971.  smoke  which 
exceeds  an  opacity  of  forty  (40)  percent 
For  a  total  of  six  (6)  minutes  in  one  hour  or 
twenty-four  (24)  minutes  in  a  twenty-four 
(24)  hour  period,  forty  (40)  percent  opacity 


may  be  exceeded  for  soot  blowing:  but 
shall  in  no  case  exceed  an  opacity  of  sixty 
(60)  percent 

B.  New  Sources 

No  one  shall  discharge  to  the  ambient 
air  from  any  source  constructed  on  or  after 
February  II,  1971,  smoke  which  exceeds 
an  opacity  of  twenty  (20)  percent.  For  a 
total  of  six  (6)  minutes  in  one  hour  or 
twenty-four  (24)  minutes  in  a  twenty-four 
(24)  hour  period,  twenty  (20)  percent 
opacity  may  be  exceeded  for  soot  blowing; 
but  shall  in  no  case  exceed  an  opacity  of 
sixty  (60)  percent. 

C.  Special  Provisions 

The  opacity  standards  set  forth  above  do 
not  apply  during  startup  or  shutdown. 
Owners  and  operators  shall,  to  the  extent 
practicable,  maintain  and  operate  any 
source  including  associated  air  pollution 
control  equipment  in  a  manner  consistent 
with  good  air  pollution  control  practices 
for  minimizing  emissions  In  addition,  the 
owner  or  operator  shall  maintain  a  log  of 
the  time,  magnitude,  duration  and  any 
other  pertinent  information  to  determine 
periods  of  startup  and  shutdown  and  make 
available  to  the  Department  upon  request. 


SECTION  II  -  PARTICULATE 
EMISSIONS 

A.  Allowable  Discharge 

The  allowable  discharge  of  particulate 
matter  resulting  from  fuel  burning 
operations  shall  be  limited  to  the  values 
obtained  by  use  of  Figure  1  and/or  Part  B. 
(For  the  purpose  of  determining  heat  in¬ 
put,  total  equipment  capacity  refers  to 
total  equipment  capacity  discharging 
through  each  stack.  If  a  boiler  has  more 
than  one  (I)  stack  the  total  rated  capacity 
will  be  the  boiler  rated  capacity  discharg¬ 
ing  to  these  stacks).  Interpolation  of 
Figure  I  for  fuel  burning  operations  of 
1300  million  BTU  per  hour  heat  input  and 
larger  shall  be  accomplished  by  use  of  the 
equation 

E  =  57.84  P-°‘” 

where  E  =the  allowable  emission  rate  in 
pounds  per  million  BTU  heat  input, 
and  P  =  million  BTU  heat  input  per  hour 

B.  Special  Provisions 

All  fuel  burning  operations  of  10  million 
BTU  per  hour  heat  input  and  smaller  con¬ 
structed  prior  to  February  II,  1971  shall 
be  allowed  0  8  pounds  per  million  BTU  in¬ 
put. 


FIGURE  1 


1  5  10  10  100  500  1000  5000 


TOTAL  EQUIPMENT  CAPACITY  RATING  (FUEL  INPUT  ONLY) 
MILLION  BTU  PER  HOUR  INPUT 
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SLC  TION  III  -  SI  LH  R  DIOXIDE 
EMISSIONS 

A.  General 

The  maximum  allowable  discharge  of 
sulfur  dioxide  (SO  I  from  fuel  burning 
operations  shall  be  in  accordance  with  a 
system  of  priorities  as  specified  hereinafter 
in  paragraph  B  The  classifications  shall  be 
delineated  on  a  counts  basis.  The  max¬ 
imum  allowable  discharge  for  the  various 
classes  is  specified  in  paragraph  C  of  this 
Section 

B.  Classifications 

1  The  class  into  which  a  given  counts 
falls  has  been  determined  by  mathematical 
atmospheric  diffusion  models  and  other 
methods  which  evaluate  those  factors 
which  necessitate  limns  on  sulfur  dioxide 
emissions  These  factors  included  but  were 
not  limited  to  (I)  total  sulfur  dioxide 
emissions.  (2)  spatial  distribution  of  sulfur 
dioxide  sources,  i?)  effects  ot  single,  large 
sources.  (4|  existing,  measured  air  quality, 
|5i  topographical  features  of  the  county. 

( 6 i  konirthuuons  to  background  levels  due 
to  sources  outside  the  county  being  con¬ 
sidered.  i'i  population  density. 

2  The  assigned  classifications  will  be 
reviewed  periodically  at  intervals  not  to  ex¬ 
ceed  three  years,  and  changes  will  be  made 
as  required  When  a  county  is  assigned  to  a 
more  restrictive  class,  individual  com¬ 
pliance  schedules  will  be  established  in 
such  a  way  that  reasonable  time  will  be 
allowed  for  the  source  to  make  necessary 
changes  in  equipment  and/or  fuel  con¬ 
tracts 

3  The  following  classifications  arc 
assigned 

Class  I  —  Charleston  County 

Class  II  —  Aiken  County  —  Anderson 

C  ounty 

Class  III  —  All  others 

C.  Allowable  Discharges 

Sulfur  dioxide  emissions  from  fuel  burn¬ 
ing  sources  located  in  various  counties 
will  not  exceed  the  following  limits: 

1  four: it'  1.  Idx*  1 

Md*irr.jm  -\llowabie  Emissions 

Rated  Source  Si/c  lib  SC);  million  BTL  Input) 
t  p  ?«■  and  including  .’fl  mi"'i  ,r  BTL  hr  3  5 
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Mat, muni  V!J**hie  EmiSMtr.* 
P  •  r.f  •  ,  ilb  SO.  million  BTL’ Input  t 
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Ruled  SuaiLe  Si/c  i|fc  SO.  r ..  ; : o n  ii  T  l  Irpui 
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D.  Special  Provisions 

If  it  can  be  demonstrated  to  the  satisfac¬ 
tion  of  the  Board  that  ambient  air  stan¬ 
dards  will  not  be  contravened  by  a  source, 
alone  or  in  combination  with  other 
sources,  a  greater  allowance  for  sultur 
dioxide  discharges  may  be  made  on  a 
case  by  case  basis 

SECTION  IV  -  OPACITY  MONITOR¬ 
ING  REQUIREMENTS 

A.  Applicable  Sources 

I  Eossil  Fuel  Fired  Boiler The  owner 
or  operator  of  any  fossil  fuel-hred  steam 
generator  ol  more  than  250  million  BTl 
per  hour  heal  input  capacity  shall  install, 
calibrate,  operate,  and  maintain  no  later 
than  June  14,  197K.  continuous  monitor¬ 
ing  system(s)  for  the  measurement  of 
opacity  which  meets  the  performance 
specifications  of  Paragraph  D  of  this  Sec¬ 
tion  except  where: 

a.  Gaseous  fuel  is  the  only  fuel  burned, 

b.  Oil  or  a  mixture  of  gas  and  oil  arc  the 
only  fuels  burned  and  the  steam  generator 
is  able  to  comply  with  the  provisions  of 
Sections  I  and  II  of  this  Standard  without 
utilization  of  particuiate  matter  collection 
equipment,  and  where  the  steam  generator 
has  never  been  found,  through  any  ad¬ 
ministrative  or  judicial  proceedings,  to  be 
in  violation  of  Section  I  of  this  Standard 

c.  The  steam  generator  operates  with  an 
annual  average  capacity  factor  of  30  per¬ 
cent  or  less,  as  reported  to  the  Federal 
Power  Commission  for  calendar  year  1974 
or  otherwise  adequately  demonstrated  to 
the  Department;  and  has  not  subsequently 
increased  this  factor  to  more  than  30 
percent 

2.  VVoodwaste  Boilers  The  owner  or 
operator  of  any  woodwaste  boiler,  not 
equipped  with  3  wet  scrubber,  will  be 
required  to  install,  calibrate,  operate  and 
maintain  continuous  monitoring  system(s) 
approved  by  this  Department  for  the  mea¬ 
surement  of  opacity,  if  it  meets  one  or 
mure  of  the  following  criteria 

a.  Any  woodwaste  boiler  of  at  least 
60.000  lb  steam/hr  rated  output 

b  Any  woodwaste  boiler,  regardlcs.  of 
size,  that  has  been  operating  in  non-com¬ 


pliance  with  any  applicable  state  air  pollu- 
iion  control  regulations  and  standards 

Ii  a  boi'cr  is  fired  on  more  than  one 
fuel,  the  i  ztal  capacity  will  determine  the 
.ippl;c.' unity  of  above  requirements 

B.  Continuous  Opacity  Monitor  Reporting 

Requirements 

The  owner  or  operator  of  any  fossil 
fucl-hred  steam  generator  subject  to  the 
provisions  ol  Paragraph  A  of  this  Section 
shall  submit  a  written  continuous  Opacity 
Monitor  report  to  the  Department  at  least 
quarterly,  or  more  often  if  requested  All 
quarterly  reports  must  be  postmarked  by 
the  30th  day  following  the  end  of  each 
calendar  quarter. 

The  report  shall  include  the  following 
minimum  information 

a  AH  integrated  six  m-nute  opacity 
measurements  for  periods  during  which 
the  applicable  provisions  of  Section  I  have 
been  exceeded,  together  with  their  nature 
and  cause. 

b  For  periods  of  monitoring  system 
malfunction 

(i)  The  date  and  time  identifying  each 
period  during  which  the  monitoring  sys¬ 
tem  was  inoperative,  except  for  zero  and 
span  checks. 

(ii)  The  nature  of  monitoring  system 
repairs  er  adjustments. 

(iiil  Proof  of  opacity  monitoring  system 
performance  may  be  required  by  the  De¬ 
partment  whenever  repairs  or  adjustments 
ha'-c  been  made 

c.  boiler  system  repairs  or  adjustments 
made  to  correct  violations  of  the  provisions 
of  Section  1 

If  no  reportable  incidents  occur  during 
a  quarter,  a  report  is  also  required  indicat¬ 
ing  as  such. 

2  Alternative  data  reporting  procedures 
may  be  allowed  if  the  owner  or  operator 
shows,  to  the  satisfaction  of  the  Depart¬ 
ment.  that  these  procedures  are  at  least  as 
accurate  as  those  described 

3.  The  owner  or  operator  shall  maintain 
a  file  of  all  information  contained  in  the 
quarterlv  reports,  calibration  data  for  the 
opacity  monitoring  system(s).  relevant  re¬ 
cords  of  adiustments  and  maintenance 
performed  cm  such  system(s).  and  all  other 
data  generated  by  the  continuous  opacity 
monitoring  system(s).  for  a  minimum  of 
two  vears  from  the  date  of  submission  of 
such  reports  or  collection  of  such  data 
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The  information  contained  on  file  must  be 
made  available  for  review  bv  Department 
personnel  upon  request 

C.  Exemption  from  Reporting 
Requirements 

A  temporary  exemption  from  the  opaci¬ 
ty  monitoring  and  reporting  requirements 
of  this  Section  max  be  granted  during  any 
period  of  monitoring  s\stem(st  malfunc¬ 
tion.  provided  the  oxxner  or  operator 
shows,  to  the  satisfaction  ol  the  Depart¬ 
ment.  that  the  malfunction  was  un- 
a voidable  and  is  being  repaired  as  ex¬ 
peditiously  as  possible 

D.  Equipment  Performance  Specifications 

The  continuous  opacity  monitoring 
sxstcnus)  required  by  Paragraph  A  1  of 
this  Section  for  fossil  fuel  fired  steam 
generators  shall  conform  with  the  per¬ 
formance  specifications  set  forth  in  40 
CFR.  part  60.  Appendix  B.  Performance 
Specification  1  which  is  incorporated  by 
reference  as  a  part  of  this  Standard  except 
that  where  the  term  “Administrator"  is 
used  the  term  “Department"  shall  be  sub¬ 
stituted  In  addition,  the  opacitx  monitor¬ 
ing  s\stem(si  shall  complete  a  minimum 
of  one  cycle  of  operation  for  each  succes¬ 
sive  10-second  period:  be  installed  such 
that  representative  measurements  of  opac¬ 
ity  from  the  affected  steam  generator  are 
obtained:  and  have  an  instrument  span  of 
approximately  80  percent  opacity 

The  owner  or  operator  shall  record  the 
zero  and  span  drift  in  accordance  with  the 
method  prescribed  by  the  manufacturer  of 
such  opacity  monitoring  system(s):  sub¬ 
ject  the  system(s)  to  the  manufacturer's 
recommended  zero  and  span  check  at  least 
once  daily  unless  the  manufacturer  has 
recommended  adiustmcnts  at  shorter  in¬ 
tervals.  in  which  case  such  recommenda¬ 
tions  shall  be  followed,  adjust  the  zcro  and 
span  whenever  the  24-hour  zero  drill  or 
24-hour  calibration  drill  1 1 m 1 1 ■>  ol  4U  C  f  R. 
Part  6u,  Appendix  B.  Performance  Speci¬ 
fication  I  are  exceeded:  adjusi  the  opacity 
monitoring  system(s)  purchased  prior  to 
September  I  I.  1974  whenever  the  24-hour 
zero  drift  or  24-hour  calibration  drift  ex¬ 
ceeds  4  percent  opacity  for  those  genera¬ 
tors  constructed  prior  to  behruarv  II. 
IV~I  and  2  percent  opacity  lor  those 
generators  ^instructed  after  Febrjarv 
II.  IvT 

The  monitoring  systems  must  be  ap¬ 
proved  bv  this  agency  prior  to  installation 


E.  Monitor  Location 

\k  hen  the  effluents  from  two  or  more 
affected  steam  generators  of  similar  design 
and  operating  characteristics  are  combined 
before  being  released  to  the  atmosphere, 
the  opacity  monitoring  systcmt-i  shJi  be 
installed  on  the  combined  effluent  When 
the  affected  steam  generators  are  not  of 
similar  design  and  operating 
characteristics,  or  when  the  effluent  from 
one  aflected  steam  generator  is  released  to 
the  atmosphere  through  more  than  one 
point,  the  owner  or  operator  shall  apply 
for  an  alternate  procedure  to  comply  with 
the  requirements  of  this  Section 

F.  Exemptions  from  Monitoring 
Requirements 

W  henever  the  requirements  (or  continuous 
opacitv  monitoring  cannot  be  im¬ 
plemented  by  the  owner  or  operates  due  to 
physical  plant  limitations,  extreme 
economic  burden,  or  infrequent  steam 
generator  operation  of  less  than  20  days 
per  year,  or  when  the  specified  monitoring 
procedure  would  not  provide  accurate 
opacity  determinations,  alternate  monitor¬ 
ing  and  reporting  requirements  may  be 
aproved  on  a  case-by-case  basis  provided 
the  owner  or  operator  submits  a  written 
request  to  the  Department  which  includes, 
but  not  limited  to 

1  The  basis  of  reason(s)  that  alternate 
requirements  are  necessary. 

2  A  proposal  of  the  alternate  monitor¬ 
ing  and  reporting  requirements,  and 

2  Any  other  information  needed  by  the 
Department  to  make  a  determination  that 
the  alternate  requirements  are  adequate  to 
meet  the  intent  of  this  Section 

SECTION  V  -  EXEMPTIONS 

The  following  sources  shall  be  exempt 
from  the  provisions  of  this  standard 

A  Residences  of  four  families  or  less. 

B  Ocean-going  vessels  actually  engaged 
in  the  physical  process  of  national  or  inter¬ 
national  trade  or  defense 

NFCTION  VI  -  PERIODIC  TESTING 

Scheduled  periodic  tests  for  particulates 
will  be  required  ol  the  sources  listed  below 
every  two  xcars.  or  as  required  bv  permit 
conditions  lo  demonstrate  compliance  with 
l h i -  Standard  Compliance  with,  sulfur 
dioxide  will  be  by  source  testing  continu¬ 
ous  monitoring,  sir  fuel  analysis  as  re¬ 
quired  b\  the  permit  conditions 

■\  Oil-tired  boners  greater  th.-.-  250  ■ 
10  BTI  hr  rated  input 


B  Coal-fired  boilers  greater  than  50  ■ 
10'  BT  I  hr  rated  input 

C  Woodwaste.  or  combination  wood- 
waste  boilers  greater  than  20  >  10' 

BTI  ' h r  rated  input 

SECTION  Ml  -  SOI  RCE  TEST 
REQUIREMENTS 

A  The  owner  or  operator  required  to 
comply  with  Section  VI  above  shall  con¬ 
duct  such  tests  as  required  by  the  Depart¬ 
ment  in  order  to  demonstrate  compliance 
with  this  Standard  EPA  test  methods  or 
such  alternative  methods  as  approved  by 
the  Department  prior  to  testing 

Tests  shall  be  conducted  while  the 
source  is  operating  at  the  expected  maxi¬ 
mum  production  rate  or  other  production 
rate  or  operating  conditions  which  would 
result  in  the  highest  emissions  Any  pro¬ 
duction  rate  less  than  rated  capacity  may 
result  in  production  limitations  on  the 
permits. 

All  tests  shall  be  made  by.  or  under  the 
direction  of.  a  person  qualified  by  training 
and/or  experience  in  the  field  of  air  pollu¬ 
tion  testing 

B  Anv  source  owner  or  operator  pro¬ 
posing  to  conduct  tests  in  accordance  with 
paragraph  A  above  shall  notify  the  De¬ 
partment  in  the  manner  set  forth  below  of 
the  intent  to  test,  not  less  than  two  weks 
before  the  proposed  initiation  of  the  tests 
so  the  Department  may  observe  the  test  if 
it  desires  to  do  so 

Notification  shall  include  the  following 
minimum  information 

1  the  purpose  of  the  proposed  test 

2  a  description  of  the  source  to  be 
tested 

2  a  description  of  the  test  procedures, 
equipment,  and  sampling  sites 

4  a  timetable,  setting  forth  the  dates  on 
which  the  testing  will  be  started  and 
concluded 

C  The  final  test  results  must  be  submit¬ 
ted  no  later  than  20  days  after  completion 
of  the  on-suc  testing,  containing  as  a  mini¬ 
mum.  the  follow  mg 

1  process  weight  rates  (lb.  hr) 

2  process  design  and  load  rates  at 
which  the  test  was  conducted 

2  procedure  used  for  determining  pro¬ 
cess  weight  rates 

4  calculations  usded  to  determine  pro¬ 
cess  weight  rates 

5  signature  •'  responsible  company 
official 
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D  The  owner  or  operator  proposing  a 
source  lest  under  the  provisions  of  this 
section  shall  be  responsible  for  providing 

1  sampling  ports,  pipes,  lines,  or  appur¬ 
tenances  for  the  collection  of  samples  and 
d.iu  required  b>  the  test  procedure 

2  safe  access  to  the  sample  and  data 
collection  locations 

1  light,  electricity.  and  other  utilities 
required  for  sample  and  data  collection 

E  Any  proposed  deviations  from  the 
procedures  and  requirements  stated  above 
must  be  thoroughly  explained  and  mul  be 
approved  by  this  Department  prior  to  test¬ 
ing  Failure  to  observe  any  of  these  proce¬ 


dures  or  requirements  may  be  grounds  for 
not  accepting  the  tests 

STANDARD  NO.  2 

AMBIENT  AIR  QUALITY  STAN¬ 
DARDS 

The  following  table  constitutes  the  am¬ 
bient  air  quality  standards  for  the  State  of 
South  Carolina  The  analytical  methods  to 
be  used  w ill  be  (hose  applicable  Federal 
Reference  Methods  published  in  40  CFR 
51.  Appendices  A-F  In  the  case  of 
fluorides  either  the  double  paper  tape 
sampler  methods  (ASTMD-3266-73T)  or 
the  sodium  bicarbonate-coated  glass  tube 
and  particulate  filter  methods  (ASTM- 
3268—3T)  may  be  used 


MEASURING  MICROGRAMS  CUBIC  METER 
POLLUTANT  INTERVAL  (1)(2) 


Sellar  Dioxide 

3  hour 

1300  (4) 

24  hours 

365  (4) 

annual 

80 

Suspended  Particulates 

24  hours 

250 

annual  G.M  (3) 

bO 

Carbon  Monoxide 

I  hour 

40  mg  per  cubic  meter 

8  hour 

10  mg  per  cubic  metei 

O  zone 

1  hour 

0.12  ppm  (5) 

Gaseous  Fluorides 

1 2  hr  avg 

3.7 

(as  HP) 

24  hr,  avg 

2  9 

1  wk  avg 

1.6 

1  mo  avg. 

0  8 

Nitrogen  Dioxide 

annual 

100 

Lead 

Calendar  Quarterly 

15 

Mean 

( I )  Arithmetic  Average  except  in  case  of  suspended  particulates 
( 2 1  At  25  C  and  “60  mm  Hg 
(31  Geometric  Mean 

(4)  Not  to  be  exceeded  more  than  once  a  vear 


(5)  Not  to  be  exceeded  more  than  one 
STANDARD  NO.  3 
EMISSIONS  FROM  INCINERATORS 

All  incinerators  shall  operate  within  the 
following  emission  limitations 

A  Particulates  in  the  flue  gas  discharg¬ 
ed  into  the  atmosphere  shall  not  exceed  0.5 


day  per  year 

pounds  per  million  BTU  of  heat  input  to 
the  incinerator,  excluding  auxiliary  fuel 

B  Emissions  shall  not  produce  smoke 
which  exceeds  twenty  (20)  percent  o pacify 
for  an  aggregate  of  more  than  six  lb) 


minutes  in  any  one  hour  or  twenty-four 
(24)  minute*  in  a  (wentv-four  hour  period 

C  Odors  from  the  incinerator  shall  be 
reduced  to  such  a  level  as  not  to  create  an 
undesirable  level 

D.  Emissions  shall  not  contain  in¬ 
dividual  particles  which  are  sufficiency 
laree  as  to  be  visible  as  individual  particles 
at  .he  emission  point  or  are  of  such  sue 
and  nature  as  to  be  visible  individually  as 
incandescent  particle*  This  requirement 
shall  only  apply  if  particles  fall  on  real 
property  other  than  that  of  the  person 
responsible  for  the  emission 

STANDARD  NO.  4 
EMISSIONS  FROM  PROCESS  IN 
Ot  SI  RIUS 

SECTION  1  -  GENERAL 

A  The  method  which  is  approved  bv 
the  Department  for  determining,  compli¬ 
ance  with  opacity  limitations  under  this 
Standard  is  EPA  Reference  Method  9  (40 
CFR  b0.  Appendix  A.  as  revised  July  I. 
1984)  Alternate  methods  rtuy  be  utilized 
only  if  approved  in  advance  by  the  Depart- 
meni  and  by  the  Environmental  Protection 
Agency . 

B  This  standard  will  not  supersede  any 
requirements  imposed  by  Federal  New 
Source  Performance  Standards,  National 
Emission  Standards  for  Elazardous  Air 
Pollutants,  Federal  or  Stab  Prevention  of 
Significant  Deterioration  Regulations,  nor 
special  permit  conditions,  unless  this 
Standard  would  impose  a  more  restrictive 
emission  limit 

SECTION  II  -  SULFURIC  ACID 
MANUFACTURING 

A  The  rate  of  emissions  of  sulfur  diox¬ 
ide  from  sulfuric  acid  manufacturing  shall 
be  limited  to  no  more  than  4  pounds  of 
sulfur  dioxide  per  ton  of  10057  sulfuric 
acid  produced  and  emission.*  of  acid  mist 
to  0.5  pounds  of  sulfuric  acid  per  ton  ol 
10051  acid  produced 

B.  The  maximum  allowable  stack  outlet 
opacity  from  any  source  under  this  cate- 
gorx  in  20G 

SECTION  III  —  KRAFT  PULP  AND 
PAPER  MAN!  FACIT  RING 

The  rate  of  emissions  from  kraft  pulp 
and  paper  manufacturing  shall  be  limited 
to  the  follow  inn 


Maximum  Maximum  allowable  emission  of 

allowable  particulates  in  pounds/equivalem  ton 

■Stack  Opacity  of  air  dried,  unbleached  pulp  produced 


Recovery  Furnace 

4097 

2  75 

Dissolving  Tank 

2057 

1  0 

1  ime  Kiln 

2057 

)  0 

Environment  Reports' 
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APPENDIX  D 

Building  403,  Steam  Boilers  2,  3  and  5  Field  Data 
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PARTICULATE  SAMPLING  DATA  SHEET 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


INSIDE  STACK  DIAMETER 


STATION  PRESSURE 


Z.Z5 


STACK  static  pressure 

_  _ l _ 


SAMPLING  TEAM 


TRAVERSE  point  number 


Inches 


In  Hg 


VELOCITY  HEAD,  Vp  IN  H20 


oL 

STACK  TEMPERATURE  (Of) 

5 

(A $3 

a 

(s>(  (? 

OEHL 


FORM 
APP  78 


16 
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AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


DATE 


BUILOING  NUMBER 

<J 

SOURCE  NUMBER 

11. 

PARTICULATES 

ITEM 

I 

FINAL  WEIGHT 
(gm) 

INITIAL  WEIGHT 
(go*) 

WEIGHT  PARTICLES 
(&n) 

ACETONE  WASHINGS  (Probe,  Front 
Hall  Filter) 


BACK  HALF  (II  needed) 


IMPINGER  1  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  4  (Slllce  Gel) 


VOL  X  C02 


VOL  *  Nj 


Taial  Weight  of  Partlculolts  ColUcfod 


WATER 


FINAL  WEIGHT 

(tm) 


3 


18  0 


INITIAL  WEIGHT 
(  &”) 


ANALYSIS 

\ 

ANALYSIS 

2 

ANALYSIS 

3 

7.0 

(oA 

%o 

7.3 

1A 

ANAL  VS  IS 
A 


WEIGHT  WATER 

<&■) 


0.00, .7 

ojOcO 

0,7 

Tofol  W#|phi  of  Wotor 

Coll*ct*d 

/OdtS  tm 

<7? 


7,? 


Vol  %  Nj  =  (100%  -  %  CO2  -  %  O2  -  %  CO) 


OEHL 


20 
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PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

( Velocity  and  Temperature  Traverse) 


BASE  '  '  . . 

DATE 

5 tfauj  tf-FB 

)0M 

BOILER  NUMBER 

#3  &LD6  HOI, 

inside  stack  diameter 

iZ’ZS'" 

Inches 

SAMPLING  TEAM 

Oflfr-L 


TRAVERSE  POINT  NUMBER  VELOCITY  HE  AO.  Vp  IN  H20 


STACK  TEMPERATURE  (°F) 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

(Stack  Geometry) 


ft?® 


PLANT 

&LD&  yd 


SAMPLING  TEAM 

Of-H'L- 


RELATED  C  APACIT  Y 


DISTANCE  FROM  OUTSIDE  OF  NIPPLE  TO  INSIDE  DIAMETER 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 

POINT 

PERCENT  OF 

DIAMETER 

DISTANCE  FROM 
INSIDE  WALL 

flnoheo) 

total  distance  from  outside 
of  nipple  to  sampling  point 
(Inches) 

AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


FILTER  NUMBER 


ACETONE  WASHINGS  (Probe,  Front 
Half  Filter) 


BACK  HALF  (It  needed) 


IMPINCER  2  fH20 ) 


IMPINGER  3  (Dry) 


IMPINGER  4  (Silica  Oel) 


0  /U;  82) 


~Exfi  ter-  fh  3 


PARTICULATES 


FINAL  WEIGHT 
(tm)  ' 


initial  weight 

(gen) 


weight  particles 

(am) 


Total  WolgKi  ol  Portlculates  Collected 


WATER 


INITIAL  WEIGHT 

(&”) 

WEIGHT  WATER 

(A**) 

2<bt> 

~4  O 

j-0d) 

9Z,o 

10&.% 

Z6qt 

(p  -  Z- 

Total  Wolght  of  Wator 

ColUctod 

94,2.  .. 

ANALYSIS 

4 


%,<$ 


1.2. . 


OEHL 


form 
MA  Y  78  ZU 
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PARTICULATE  SAMPLING  DATA  SHEET 
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FORM 


PRELIMINARY  SURVEY  DATA  SHEET  HO.  1 

(Stack  Geometry) 


OEHL  15 

APR  7$ 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


STATION  PRESSURE  * 

In  Hg 

STACK  STATIC  PRESSURE  , 

'.#45 

In  H20 

SAMPLING  TEAM 

TRAVERSE  POINT\NUM8ER  VELOCITY  HEAD,  Vp  IN  H20 


STACK  TEMPERATURE  (°F) 


v 


OEHL 


FORM 
APR  78 


16 
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AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


ArB 


dUILOfNG  NUMBER 

T>A^2-^v\.  -  OtM 


1MPINGER  1  CH  20) 


IMP1NGER  2  (H20) 


IMPINGER  4  (Sill  cs  Got) 


SOURCE  NUMBER 


BLk 


PARTICULATES  (  ) 


FINAL  WEIGHT 
(gw) 


INITIAL  WEIGHT 
1 3™) 


WATER 

FINAL  WEIGHT 

(tax) 

INITIAL  WEIGHT 
(tax) 

2.U1.  of 

ZO  o 

Z\~6(p 

Zoo 

6  A 

0 

2.6%, (6 

000 

Total  WoIqM  of  Wator 

Collocfod 

Vol  %  Mj  *  (100%  •  %  C02  -  %  02  .  %  CO) 


WEIGHT  PART  ICLES 

(0r) 


(,7.(6 


12.6 


A 


60 


in  A 


m. 

GASES  ( Dry ) 

ITEM 

ANALYSIS 

’ 

ANALYSIS 

2 

ANALYSIS 

3 

ANALYSIS 

4 

AVERAGE 

i 

AMD  febm  651  REPLACES  OEHL  20,  MAY  78,  WHICH  IS 
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APPENDIX  E 

Building  611,  Steam  Boiler  Field  Data 
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SAMPLING  DATA  SHEET 


max 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

(Stack  Geometry) 


33 


SOURCE  TYPE  \yO  MAKE  , 

i 4>OL 


SOURCE  NUMBER 


RELATED  C APACIT  Y 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 


distance  from 

INSIDE  WALL 
(Inches) 


TOTAL  distance  from  outside 
of  nipple  to  sampling  point 

(Inches) 


3; 


4,7 


66 
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PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

( Velocity  and  Temperature  Traverse) 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 

DATE  ^ 

RUN  NUMBER 

building  number 

Cli 

_ 

SOURCE  NUMBER 

£>1  k  k  f^l  \tcZ8e{ 

IMPINGER  1  (H20) 


IMPINGER  2  (H 20) 


IMPINGER  3  (Dry ) 


IMPINGER  «  (SltlCM  Gel) 


PARTICULATES 


FINAL  WEIGHT 

(tm) 


INITIAL  WEIGHT 
(gm) 


WEIGHT  PARTICLES 
(am) 


2^,5 


2.0  4 -5 


INITIAL  WEIGHT 
(0n) 


2oo 


zo 


WEIGHT  WATER 
(gw) 


43 


206,2- 

200 

C ?<2_ 

Total  Wolght  of  Wator 

Colloctod 

Cl,z.  - 

V.l  *  Mj  «  (100*  .  *  COj  •  *<);.%  CO) 


651  REPLACES  OEHL  20,  MAY  78.  WHICH  IS  OBSOLETE, 

68 


AMO 


FORM 
FEB  84 


OEHL 


PRELIMINARY  SURVEY  DATA  SHEET  HO.  \ 

(Stack  Geometry) 


oj 


/Pfb 


6  (L 


SOURCE  TYPE  A^O  MAK£  ^  1 

"  '  LOaMy  bcrJcCf 


SOURCe  NUMBER 


RELATED  C  APACIT  Y 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERS! 


OISTANCE  FROM 
INSIDE  WALL 
(Inches) 


TOTAL  DISTANCE  FROM  OUTSIDE 
OF  NIPPLE  TO  SAMPLING  POINT 
(Inches) 


OEHL 


FORM 
APR  78 


16 
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AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


BUILDING  NUMBER 


IMP1NGER  1  (H20) 


IM PINGER  2  (H20) 


IMP1NGER  3  (Dry) 


IMPINGER  4  (Silica  Gal) 


SOURCE  NUMBER 


C'dzrfe, { 


PARTICULATES 


FINAL  WEIGHT 

( tP ') 


INITIAL  WEIGHT 
(tm) 


WEIGHT  PARTICLES 
(am) 


INITIAL  WEIGHT 
(am) 


WEIGHT  WATER 
(am) 


ZZ^.O  7OO.0  2U  0 


zoip-Z- 


Tjdo.O 


V.l  %  Nj  *  (100%  ■  %  CO  J  .  %  02  •  %  CO) 


651  REPLACES  OEHL  20,  MAY  78.  WHICH  IS  OBSOLETE 


AMD 


f  OR  M 
FEB  84 


PARTICULATE  SAMPLING  DATA  SHEET 
lTCHe»*Xtie'6F  STA«_Cftfl5S  SfCTTOT - 1  EQUATIONS 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

(Stack  Geometry ) 


90 


<5fn  t  € <s  C  l 


«£lateo  c  ap  acit  y 


distance  from  outside  of  nipple  to  inside  diamete 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERS! 

POINT 

— 

PERCENT  OF 

diameter 

distance  from 

INSIDE  WALL 
(Inches) 

TOTAL  OISTAMCE  FROM  OUTSIDE 

OF  NIPPLE  TO  SAMPLING  POINT 

(7ncfie») 

1 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse J 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


auiLOiNG  number 


!l 


pMUin  SOURCE  NUMBER 

err-  \  /)p  n 

■ttz  ec’/'r 


PARTICULATES 


final  weight 

( tfm; 


INITIAL  WEIGHT 
(flui; 


ACETONE  WASHINGS  (Probe,  Front 

Half  Filter) 

Sack  half  (tt  needed) 

Total  Wtigfit  of  Particulates  Colltcttd 

II. 

WATER 

ITEM 

FINAL  WEIGHT 

(  grn) 

INITIAL  WEIGHT 

{'a**; 

mp:nGE«  1  (H1Q) 

0 

Zco.D 

■mPinGER  2  H2Q) 

5  1 C?  s  0 

Slot)  .0 

:MPING£R  3  Dry; 

T> 

0 

1 M p  1  N G  E  p  A  (Silica  Gel) 

^OO. C- 

Total  Wtlpht  of  Watt r  Colltcttd 


GASES  (Dry) 


ITEM 

A  N  A  LYSIS 

1 

ANALYSIS 

2 

VCL  C  0  2  ) 

VOL  02 

1 

1 

WEIGHT  PARTICLES 


WEIGHT  WATER 


(<3  ■  G 


fc.a. 


ANAL  YSIS 

A  N  AL  YSIS 

3 

4 

V.l  %  Nj  r  (100%  .  %  CO  J  .  %  0}  ■  %  CO) 


AMD  Fes's*  651  replaces  oeml.  20.  may  7#.  «micm  is  obsolete 


APPENDIX  G 

Building  1046,  Hot  Water  Boiler  Field  Data 
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80 


PARTICULAT 


OEHL  F0RM 


PRELIMINARY  SURVEY  DATA  SHEIT  MO.  1 

(Stack  Geometry) 


SOURCE  NUMBER 


RELATED  C  APACIT  V 


DISTANCE  FROM  OUTSIDE  OF  NIPPLE  TO  INS40E  OIAMETE 


NIPPLE  TO  INS40E  OIAMETER 

5’,75».(dz  S^g..2o.7 5 


Inches 


LOCATION  OF  SAMPLING  POINTS  ALONG  TftAVeRSI 

POINT 

PERCENT  OF 
DIAMETER 

DISTANCE  FROM 
INSIOE  WALL 
(Inches) 

TOTAL  DISTANCE  FROM  OUTSIDE 

OF  NIPPLE  TO  SAMPLING  POINT 
(Inches) 

PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse! 


TRAVERSE  POINT  NUMBER  VELOCITY  HE  AO,  Vp  IN  H20  /  Vp  STACK  TEMPERATURE  (°F) 


OEHL 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


IMPINGER  1  (H20 ) 


(o 


INITIAL  WEIGHT 
(am) 


ZcOv  S 


WEIGHT  WATER 

->  (in') 


SS.fo 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry ) 


IMPINGER  4  (Slllc*  Gal) 


5>o  8-.0 


Qoo.O 


<6.0 


V.l  *  Mj  >  (100%  .  %  COj  .  %  0}  .  %  CO) 


AMD  E  E  B  *04  651  REPLACES  OEML  20.  MAY  78,  WHICH  IS  OBSOLETE. 


APPENDIX  H 

Building  1102,  Hot  Water  Boiler  Field  Data 
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86 


PARTICULATE  SAMPLING  DATA  SHEET 


87 


OEHL 


PRELIMINARY  SURVEY  DATA  SHEET  HO.  1 

(Stack  Geometry) 


1  ga 


bUL  H01- 


SOURCE  NUMBER 


related  C  APACIT  V 


LOCATION 

OF  SAMPLING  POINTS  ALONG  TRAVERSE  I 

POINT 

PERCENT  OF 

diameter 

DISTANCE  FROM 
inside  WALL 
(In  c h  es) 

total  distance  from  outside 
of  nipple  to  sampling  point 
(Inches) 

3,0 


.3 


OEHL  fopm  15 

APR  78 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


BOILER  NUMBER 


BASE  / _ ~ 

/r  h"  O 


INSIDE  STACK  DIAMETER 

^  9.75 


stack  static  pressure 


TRAVERSE  POINT  NUMBER  VELOCITY  HEAD,  Vp  IN  H20 


STACK  TEMPERATURE  (Of) 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


[base 

DATE 

So 

» 

1 

RUN  NUMBER 

BUILDING  NUMBER 

&(!<£>  z- 

L 

/SOURCE  NUMBER 

<*(-£ 

ITEM 

|  FINAL  WEIGHT 

|  f  fn) 

INITIAL  WEIGHT 

(am)  1 

WEIGHT  PARTICLES 
(ap<) 

ACETONE  WASHINGS  (Proba.  Front 
Hall  Flltar) 


BACK  HALP  (1/  needed) 


IMPINGER  1  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  CDry) 


IMPINGER  4  (Since  Oel) 


Total  Weight  of  Portlculatos  Colioctod 


WATER 


FINAL  WEIGHT 

(Om) 

INITIAL  WEIGHT 

(am) 

WEIGHT  WATER 

(t™) 

SQfl.-D 

ZjoO.D 

96.  b 

^i4.o 

?oo  - c> 

14/D 

a.© 

0 

1 

3.0 

2CF(.l 

L  2.oo 

7  7 

Total  Woigh*  of  Wot*f  Colloctod 

5  4.7  - 

VOL  %  N2 


Vol  %  M2  *  (100%  .  %  C02  •  %  02  •  %  CO) 


AMD 


P  OR  M 

res  «4 


651  REPLACES  OCML  20.  MAY  78.  WHICH  1$  OBSOLETE. 


APPENDIX  I 

Building  1130,  Steam  Boiler  Field  Data 
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PARTICULATE  SAMPLING  DATA  SHEET 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  t 

(Stack  Geometry ) 


(1 3 


RELATED  C APACIT  f 


DISTANCE  FROM  OUTSIDE  OF  NIPPLE  TO  INSIOE  DIAMETE 


Inches 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVCNSC 


DISTANCE  FROM 
INSIOE  WALL 
(Inches) 


TOTAL  DISTANCE  FROM  OUTSIDE 
OF  NIPPLE  TO  SAMPLING  POINT 
(Indies) 


OEHL  I™,  ’5 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


station  pressure 

In  Hg 

STACK  STATIC  PRESSURE 

~J6  .  . . . 

In  H20 

SAMPLING  TEAM 

TRAVERSE  POINT  NUMBER  VELOCITY  HEAD,  Vp  IN  N20 


STACK  TEMPERATURE  <°F) 


FORM 

APR  7#  6 


OEHL 


95 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 

BASE 

DATE 

IS  /W,  <S<6 

RUN  NUMBER 

IMPINGER  1  (H70 ) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  4  (Silica  Gal) 


VOL  %  N2 


22)g  ,0 


3O4-.0 


NIT1AL  WEIGHT 
(#*) 


loo ,  o 


2oo  -o 


206.  t 

2co 

Total  Weight  of  Wotor 

Colloctod 

WEIGHT  WATER 
(lot) 


3?. 


44 


Vol  %H7  •  (100%  .  %  C02  .  %  02  -  %  CO) 


FORM 

FEB  i 4  651  REPLACES  OEM 


L  20,  MAY  78,  WHICH  IS  OBSOLETE. 
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AMD 


APPENDIX  J 

Building  1200,  Steam  Boilers  1,  2  and  3  Field  Data 
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PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


BASE 

Bt'fB 


I  8U  ILO’^G  NUMBER 

!  BLOC-  /'loo 


ACETONE  WASHINGS  (Probe,  Front 
Hell  Ft! ter) 


BACK  HALF  (It  needed) 


IMPINGER  1  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  4  (SUtce  Get ) 


6 -T 


H '  H 


/ 2  wo-rr 


SOURCE  NUMBER 


PARTICULATES 


FINAL  WEIGHT 

(tax) 


INITIAL  WEIGHT 
(tax) 


WEIGHT  PARTICLES 
(tax) 


Total  WolpHt  of  Porticulatoo  Colloctod 


WATER 


FINAL  WEIGHT 
(tax) 

INITIAL  WEIGHT 
(9a\) 

WEIGHT  WATER 
(tax) 

ZHb.a 

ZOO 

Hi  .0 

7-0  L '  0 

2-0  0 

6*  O 

JJ 

0 

/  ■  / 

uct 

Xoo 

\ 

Total  Wolght  of  Wotor 

Colloctod 

B  $.  ?  *" 

GASES  (Dry) 


ANALYSIS 

2 

ANALYSIS 

3 

OO 

//.  w' 

//•  h 

ANALYSIS 

4 


6-Z 


//•  y 


Vol  SNj:  (100%  -  *  C02  .  %  02  ■  %  CO) 


OEHL 


101 


PARTICULATE  SAMPLING  DATA  SHEET 


OEHL  fomm  18 

U1V  T«  *  W 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


16 


103 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


BUILDING  NUMBER 

Si-  pxjr  /2LCO 


ACETONE  WASHINGS  (Probe,  Front 
Halt  Filter) 


BACK  HALF  (if  needed) 


IMPINGER  I  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry ) 


IMPINGER  4  (SiU cm  Oel) 


/2/kJOS'?' 


RUN  NUMBER 
/ 


SOURCE  NUMBER 


PARTICULATES 


FINAL  WEIGHT 
(gm) 


INITIAL  WEIGHT 

(Qpi) 


Total  Wolght  of  Portlculotos  Colloctod 


WATER 


GASES  (Dry) 


WEIGHT  PARTICLES 
(gtri) 


FINAL  WEIGHT 
(»a» 

INITIAL  WEIGHT 
(0*) 

WEIGHT  WATER 
(gin) 

2.6  2- 

aoa 

62-0 

20  4> 

Zoo 

6 '  D 

OS 

0-0 

0  '6" 

2.00 

Total  Wolght  of  Wotor 

Colloctod 

7  S  '  O  «°* 

ANALYSIS 

2 


ANALYSIS 

3 


ANALYSIS 

4 


oehl  ;A°r7#  20 


V.l  %  Nj  *  (100%  .  %  co2 .  %  02  .  %  CO) 

""""  104 


PARTICULATE  SAMPLING  DATA  SHEET 
naniwirm - 1  equations  ' 


OEHL 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

fStacIc  Geometry) 


PLANT 

[IL  D6-  1^0  d 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 

POINT 

PERCENT  OF 
DIAMETER 

distance  from 

INSIDE  WALL 
(Inches) 

TOTAL  DISTANCE  FROM  OUTSIDE 

OF  NIPPLE  TO  SAMPLING  POINT 
( Inches ) 

OEHL  J™,  15 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

'  ( Velocity  and  Temperature  Traverse ) 


DATE 

Jl  l&tv 

tx 

•  — - - - 

INSIDE  STACK  DIAMETER 

firs.  Inches  | 

STATION  PRESSURE 


mi 


stack  static  pressure 

~~  1  0^  In  H20 

SAMPLING  TEAM 

TRAVERSE  point  number 

VELOCITY  HEAD,  Vp  IN  H20 

STACK  T^kPFRATURE  (°P) 

1 

n 

>96 

1 

.oi 

1 5 

'2,05 

3 

.12- 

15 

0-37 

4 

__  .135- . 

n 

310 

5 

.m 

\5 

3^5 

Is 

A 3 

i< 

33* 

7 

*03 

15 

'33o 

g 

_  ..  13 

305 

WC*  ~  IH-5 

. 

* 

t 

AVERAGE 

FORM 
APR  78 


16 


.107  . 


OEHL 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


9U1L0ING  number 


-<t>CD 


1 1  f  8 


OURCE  NUMBER 


^,c(Ur-  ^3 


PARTICULATES 


PINAL  WEIGHT 
(tO>)  ' 


INITIAL  WEIGHT 

r<m; 


WEIGHT  PARTICLES 
(ipr) 


V»l  %  Nj  «  (100%  •  %  COj  •  %  Oj  •  %  CO) 


OEHL  ro"M  20 

MAY  78  *w 


108 


APPENDIX  K 

Building  1206,  Steam  Boiler  Field  Data 
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(This  page  left  blank) 


PARTICULATE  SAMPLING  DATA  SHF  ET 


oehl  I^m7.  »5 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

(Stack  Geometry ) 

V 


PLANT 

/3L  E>6- 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 

POINT  j 

PERCENT  OF 
DIAMETER 

- 1 

DISTANCE  FROM 
INSIDE  WALL 
(Inches) 

TOTAL  DISTANCE  FROM  OUTSICE 

OF  NIPPLE  TO  SAMPLING  POINT 
(Inches) 

PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

( Velocity  and  Temperature  Traverse) 


DATE 

7 frUd  SYSfS  5L.D6'  /2-OC  {S' Olyas'? 


station  pressure 

2f!-Si<p 

In  Hg 

STACK  STATIC  PRESSURE  ' 

-  .005 

In  H20 

SAMPLING  TEAM 

TRAVERSE  POINT  NUMBER  VELOCITY  HEAD,  Vp  IN  H20 


STACK  TEMPERATURE  (°FI 


oehl  :°r7.  w 


4 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


BASE  ^  '  -,A  r  L_  .  A 

^>k—  kHv  i 

S3T  1 

RUN  NUMBER 

BUILOING  NUMBER 

SOU  RC E  NUMBER 

0//L  /'-/A?£D 

1,  PARTICULATES 

ACETONE  WASHINGS  (ProOa,  FrotU 
Halt  FI  I  tar) 


SACK  HALF  (Itnaadad) 


IMPINGER  I  (H30) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  4  (Silica  Oal) 


Total  Weight  of  Particulate*  Collected 


WATER 


FINAL  WEIGHT 
(taa) 


9o4 


ZOV  gra_s 


INITIAL  WEIGHT 
(  *m) 


Z-OO  vvls 


aoO 


0 


2 


WEIGHT  PARTICLES 
(Qtx\) 


WEIGHT  WATER 
($m) 


4 


5 


Total  Wolffct  of  Wotor  Colloctod 


Vol  *Nj  =  (100%  •  %  C02  .  %  Oj  .  %  CO) 


OEHL  20 


114 


APPENDIX  L 

Building  1402,  Hot  Water  Boiler  Field  Data 
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PARTICULATE  SAMPLING  DATA  SHEET 


117 


OEHL 


PRELIMINARY  SURVEY  DATA  SHEET  MO.  1 

fSraci:  Geometry) 


PLANT 

B 

\&<s  N  do  duA"  0^06  / 

RELATED  CAPACITY 


DISTANCE  FROM  OUTSIDE  OF  NIPPLE  to  INSIDE  DIAMETER 

rll£  3,5 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERS! 

POINT 

PERCENT  OF 
DIAMETER 

DISTANCE  FROM 
INSIDE  WALL 
(Inches) 

TOTAL  DISTANCE  FROM  OUTSIDE 

OF  NIPPLE  TO  SAMPLING  POINT 
(Inchss) 

4*2. 


7,Z 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

( Velocity  and  Temperature  Traverse) 


n  m- 


tiCO 


BU&-  JVO*. 


STATION  pressure 


ST  ACjK  static  pressure 


TRAVERSE  POINT  NUMBER  VELOCITY  HEAD,  Vp  IN  H20  nL 


STACK  TEMPERATURE  (°F) 


OEHL  '™n  16 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


*S£  DATE  njcy 


IlLDING  NUMBER  C>&~  J^O 

Jfrr  /OCo  I 


SOURCE  NUMBER 


IMPINGER  1  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  «  (Silica  Oat) 


PARTICULATES 


FINAL  WEIGHT 
(tm ) 


INITIAL  WEIGHT 
(»”) 


WEIGHT  PARTICLES 
f*n; 


7JpZ& 


l?^.D 


INITIAL  WEIGHT 


Zdo.'D 


WEIGHT  WATER 
faoi> 


Zoo .  c)  -  |  (o.  o 


V#l  %  N2  m  (100%  -  %  C02  -  %  02  •  *  C0> 


AMD  f  E  0*84  651  REPLACES  OEHL  20,  MAY  78,  WHICH  IS  OBSOLETE. 


I 


APPENDIX  M 

Building  1422,  Hot  Water  Boiler  Field  Data 
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PARTICULATE  SAMPLING  DATA  SHEET 

RUN  NUMBER  I  SCH^MAtlC  OF  STAtK  SECTION  I  EQUATIONS  I  ambI^R-^Iemp 


PRELIMINARY  SURVEY  DATA  SHEET  MO.  1 

(Stack  Geometry) 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse } 


base 

SiM-us 

date 

17  Wtr  r  ? 

i  BOILER  NUMBER 

i2  7  6l-D<c  (LfZ\_ 

INSIDE  STACK  DIAMETER 

/?.  S'  . 

Inches 

'  station  pressure 

In  Hg 

STACK  STATIC  PRESSURE 

-  ,0/ 

In  H20 

SAMPLING  TEAM 

TRAVERSE  POINT  NUMBER 


VELOCITY  HEAD,  Vp  IN  H20 


STACK  TEMPERATURE  (°F) 


FORM  w 
APR  70  ® 


OEHL 


125 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


BU  ILDING  NUMBER 


DATE 

RUN  NUMBER 

n  Ptv&  kZ 

ys  m 


IMPINGER  1  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  «  (Silica  G»l) 


PARTICULATES 


FINAL  WEIGHT 
(&”) 


INITIAL  WEIGHT 

(tm) 


WEIGHT  PARTICLES 
(  On) 


Total  Walght  of  Partlculatai  Collactad 


WATER 


FINAL  WEIGHT 

Urn) 

INITIAL  WEIGHT 

(0n) 

snip,  o 

?oG  0 

\m.o 

500  ■  O 

p 

0 

c)GU  % 

3oo.  o 

Total  WoJfht  of  W otor 

Colloctod 

GASES  (Dry) 

WEIGHT  WATER 

(gm) 


-Us.d 


(&L>  ^ 


FEB  04  651  REPLACES  OEHL  20,  MAY  70.  WHICH  IS  OBSOLETE. 


AMD 


APPENDIX  N 
Steam  Boiler  Field  Data 
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128 


PARTICULATE  SAMPLING  DATA  SHEET 

ROSS  SEtTION  [  EQUATIONS 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

(Stack  Geometry) 


BASE 

SHiHts  3? 


I  5L-OG-  /£>oq 


ATE 

/(?  rt'CJ  S' 


URCE  TYPE  AND  MAKE 

O/u.  -r-'tfcfcD  Coh^I  ilC'^Z. 


SOURCE  NUMBER 


RELATED  CAPACIT  Y 


E  STACK  01AM 

7,5 


distance  from  outsjjle  of  nipple  to  insioe  diameter 

/03 


Inches 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 


PERCENT  OF 
OIAMETER 


distance  from 
inside  wall 

(Inches) 

TOTAL  DISTANCE  FROM  OUTSIOE 

OF  NIPPLE  TO  SAMPLING  POINT 

(Inch*?} 

D,  S' 

3.2 

03 

33 

J  >b 

23 

S' 3 

*•/ 

?‘t> 

6-1 

?■  7 

I'O 

/ o,  o 

OEHL  15 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

( Velocity  and  Temperature  Traverse) 


0 


BOILER  NUMB  E 


,  (Gel 

u 

|eter  ^ 

1  7  5i^ 

Inches 

STATION  PRESSURE 

zi UC 

In  Hg 

stack  static  pressure 

7 

In  H20 

SAMPLING  TEAM 

traverse  point  number 

VELOCITY  HEAD,  Vp  IN  H20 

A  li 

*=<  J&/*rcltie»4/(L 

STACK  TEMPERATURE  (<>F) 

-H  . 


.13  A'b 


A  P's  WhJcisi  LO/7W 


bfLTncm  Pir&r, 


WCr  X.O 


average 


°ehl  ™*n  16 


i. 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


/?F& 


BUILDING  NUMBER 


VOL  %  N2 


/($  7^7  (ffP 


{y  |  SOURCE  NUMBER 

o* 


PARTICULATES 


FINAL  WEIGHT  INITIAL  WEIGHT 

(ap<)  (SB<) 


V.l  *  Mj  a  (100%  •  *  C02  -  *  Oj  .  %  CO) 


AMD  Ft2*i«  651  REPLACES  OEHL  20,  MAY  7»,  WHICH  IS  OBSOLETE. 


■J  -tx.fc-  ■ 


,  132,. 


weight  particles 
r*n; 


III. 

CASES i 

'Dry) 

ITEM 

ANALYSIS 

1 

ANALYSIS 

2 

ANALYSIS 

3 

ANALYSIS 

4 

average 

(This  page  left  blank) 


134 


PARTICULATE  SAMPLING  DATA  SHEET 


OEHL 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

( Slack  G>  ometryi 


nvC' 


SOURCE  TYPE  AND  MAKE 

Oil-  F)  FFD  P30//-ER. 


SOURCE  NUMBER 

*/ 


R  EC  AT  EO  CAPACITY 


DISTANCE  FROM  OUTSIDE  OF  NIPPLE  TO  INSIDE  DIAMETER 


LOCATION  OP  SAMPLING  POINTS  ALONG  TRAVERSE 


DISTANCE  from 
INSIDE  WALL 
(Inc/lea) 


TOTAL  DISTANCE  FROM  OUTSIDE 
OF  NIPPLE  TO  SAMPLING  POINT 
(Inches) 


OEHL  15 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

( Velocity  and  Temperature  Traverse) 


BOIL  ER  NUMBER 

^ov\c  BULv  l&i 


insioe  stack  diameter  (  ) 


STATION  PRESSURE 

2  i,eoc? 


In  Hg 


In  H20 


OEHL  FORM  16 

APR  78  w 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


Spr&vo  ArPfi 


BUILDING  NUMBER 

l  to  ( 


SOURCE  NUMBER 


IMPINGER  1  (H20) 


IMPINGER  2  (H30) 


IMPINGER  J  (Dry) 


IMPINGER  4  (Sill cm  0*1) 


DC,  |U=£.^±-  1 


PARTICULATES 


PINAL  WEIGHT 
,'4«n; 


NITIAL  WEIGHT 
(am) 


Total  Weight  ol  Particulates  Collected 


WATER 


WEIGHT  PARTICLES 

(am) 


FINAL  WEIGHT 

(am) 

INITIAL  WEIGHT 
(am) 

WEIGHT  WATER 
(am) 

344-7) 

Zco,  0 

501, 0 

ZOO,  o 

1.-0 

u 

9* 

•  0 

Ml 

700.0 

Total  Weight  ol  Wator 

Colloctod 

s"7-7  e. 

Vol  *  n2  •  (100%  •  %  C02  •  %  02  .  %  CO) 


PcS’sA  651  REPLACES  OEHL  20,  MAT  7«,  WHICH  IS  OBSOLETE. 


AMD 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

( Stack  Geometry) 


mm 

PLANT 

auoc  /^N 

QOfi.  99 

SAMPLING  TEAM 

SOURCE  TYPE  AMO  MAKE 

2- 

SOURCE  NUMBER 

#•  z 

Inside  sTaC*  diameter 

Inches 

|  RELATED  CAPACITY 

TYPE  FUEL 

|  distance  from  outside  of  nipple  to  insioe  diameter 

n  i 

W'^ce  *  3 "  ) 

Inches 

NUMBER  OP  PoINTS/TRAvERSE 

H 

LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 

POINT 

PERCENT  OF 
DIAMETER 

distance  from 

INSIDE  WALL 
(Inches) 

TOTAL  OISTANCE  FROM  OUTSIDE 

OF  NIPPLE  TO  SAMPLING  POINT 
(Inches) 

PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse ) 


BASE 

Stfaut 

CJATE 

n  om.  *  ? 

BOILER  NUMBER 

ELOCr  l(o>L(  So  n-JiJL  if  2. 

INSIDE  STACK  DIAMETER  ' 

/L 

Inches 

stack  static  pressure 

In  H20 

SAMPLING  TEAM 

TRAVERSE  POINT  NUMBER 

1 - 

I  VELOCITY  HEAD,  Vp  iH  H20 

Cx^ 

STACK  TEMPERATURE  (°F) 

OEHL  F0RM  16 

V/KMk.  APR  7#  IW 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


BUILDING  NUMBER 


/  6  I  L( 


ACETONE  WASHINGS  (Probe,  Front 
Hmlf  Filter) 


BACK  HALF  (if  needed) 


IMPINGER  1  CH10) 


IMPINGER  2  (H20) 


IMPInGER  *  ^>ry, 


IMPINGER  4  (Silica  Gel) 


J  &  f)  (J  £-  2*"  ^ 


SOURCE  NUMBER 


2_ 


PARTICULATES 


FINAL  WE  IG  HT 

f»'nO 


INITIAL  WEIGHT 
(fm) 


Total  Woight  of  Porfieulotai  Colloctad 


WATER 


WEIGHT  PARTICLES 
f»nj 


FINAL  WEIGHT 
(gm) 

INITIAL  WEIGHT 

(am) 

WEIGHT  WATER 
(tm) 

333,  o 

9oD,o 

330 

mo 

300,0 

Oo 

0 

0 

0 

306 1^ 

300,0 

6.3 

Total  WoljM  of  Water  Collected 

' 

V.l  SN;  r  (100%  .  %  C02  .  %  Oj  .  %  CO) 


AMD  FEbIa  651  REPLACES  OEHL  20,  MAV  78,  WHICH  IS  OBSOLETE. 
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METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 


(English  units) 


“t 


Date  12.  68  Meter  box  number  0-OL 

Barometric  pressure,  =  2^-11^  in.  Hg  Calibrated  by 


_ Gas  volume _ Temperature _ 

Orifice  Wet  test  Dry  gas  Wet  test  Dry  gas  meter 
manometer  meter  meter  meter  Inlet  Outlet 
setting  (V)*  (vd)*  (O »  (fcd  )» 

y/*#  in.  H20  ft3  ft3  ‘I'M  efM  °F/^ 


5aJ\- 


i  Gas  volume 

Wet  test 

Dry  gas 

meter 

meter 

!  <V> 

Cvd). 

! 

ft3 

i  5 

!  5 

4.U70 

10 

-1310 

10 

°lM55 

10 

10.1 

1-510 

AH 


13.6 


.5  0.0368 


0.0737 


0.110 


0.147 


0.221 


0.294 


V  P.  (t .  +  460) 
w  b  d 


V,(P.  +  r=V)  460) 


53  9 


5^3  t3ll.076k.OO8 


15,5  I  hczzlz.  Old 


m559f)\Vo^5  555'5  Ij3,5  1-070  Z.C61 


1*505  SsW  557.5  im  i.d8I 


^5W^55 5  56L3kB  /,08Z 


Avg  \f.077 


(t  +  460)  0 


a  _  0.0317  AH 

L i  “  Pb  (td  +  460) 


majntMtiiswiBx 


lyxxnn-h  7'JT)[s3 


( 7  32)0X3.  n'lh 


(ioYi:t.i‘ciy$-5'3‘S- 


rs'Y i1-  773 


awwa* 


(■oinXz-.o)  fClilslX/2'Zl 


LX’H.uOl  )(  ^^,5 


If  there  is  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 


under  t.. 

a 
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METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 

(English  units) 

\ 

Meter  box  number  /?4 0 


Date  c)v _  Meter  box  nuaber  l(n( 

Barometric  pressure,  P.  =  'Ift-  at  in.  Hg  Calibrated  by  VAc>f  N  /  t 


Gas  voluse  I  Temperature 


Orifice  I  Wet  test  Dry  gas  Wet  test  I  -as  meter 


manometer  I  meter 
setting 


Deter 

(vd>. 


(tw>.  < 


in.  H.O 


.5 


Outlet 
(td  ), 
o 


Tine 

(8), 


nin 


.712- 


% 


7,5^  1 7^  5U. 5 


75  &  \imj6 


n 
.  w 

10 

Ra! 

53 

1 

'r&xi 

I 'OBI  \/.bSl 


l -Odo  h&U 


i.ons  1.108 


\'08l  1802, 


WMl-oiL 


1'l\i.08D  I A  ZV 


Avg  I \.D%0  |/.73£ 


'5  L53?  )55Z.i5 


5475  5!? 16 


560S 


AH 


13.6 


.5  0.0368 


0.0737 


.5  0.110 


2.0  0.147 


3.0  0.221 


0.294 


V  P.  (t,  ♦  460) 
v  b  a 


V,(P.  ♦  FFx)  (t*,+  460) 


O  0.0317  AH 

L  i  "  Pb  (td  +  460) 


(t  +  460)  0 


^•V2Y7%H  It 


Burnt 


(  IDY.2-c1-I1!X5’5  7'l± 


it  i-y/zi  i 


I  Xtesmi 


(MillYS'Wi 


(7.9./3)X^2-70/  5".  Z  J 


5"3vX  is 


Vi’Lini 


/OVj>5->  3^Y$-6^7$- 


lYO^Y^'r.inf-  * 


If  there  is  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 

under  t  .. 
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XROH  “METH  5‘ 


XROH  ’METH  5 


XROH  -METH  5* 


PUN  NUMBER 

RUN  NUMBER 

RUN  NUMBER 

BLDG  483.  BOILER  2 

BLDG  483,  BOILER  3 

BLDG  403,  BOILER  5 

PUN 

RUN 

RUN 

meter  BOX  y? 

meter  BOX  y? 

METER  BOX  Y? 

PUN 

1.8778  RUN 

1.0770  RUN 

1.6770 

DELTA  H? 

DELTA  H? 

DELTA  H? 

PUN 

2.0888  RUN 

1.9008  RUN 

1.4000 

BAR  PRESS  ’ 

BAR  PRESS  ? 

BAR  PRESS  ’ 

PUN 

29.8680  RUN 

29.8688  PUN 

29.6058 

METER  VOL  ? 

METER  VOL  ? 

METER  VOL  ? 

PIJN 

27.0848  RUN 

,25.8918  RUN 

22.9916 

MTR  temp  F? 

MTR  TEMP  F? 

MTR  TEMP  F? 

128.2008  RUN 

115.3888  RUN 

120.7000 

RUN 

X  OTHER  GAS 

•/.  OTHER  GAS 

*/.  OTHER  GAS 

REMOVED  BEFORE 

REMOVED  BEFORE 

REMOVED  BEFORE 

DRY  GAS  METER  ’ 

DRY  GAS  METER  ? 

DRY  GAS  METER  ? 

PUN 

RIJN 

RUN 

STATIC  HOH  IN  ? 

STATIC  HOH  IN  ? 

STATIC  HOH  IN  ’ 

-.0880  RUN 

-.0880  PUN 

-.0458 

RIJN 

STACK  TEMP. 

STACK  TEMP. 

STACK  TEMP. 

RUN 

578.9080  PUN 

502.5800  RUN 

333.3008 

ML.  MATER  ’ 

ML.  HATER  ? 

ML.  HATER  ’ 

PUN 

188.5000  RUN 

94.2008  RUN 

87.4800 

IMP.  X  HOH  =  15.3 

IMP.  X  HOH  =  14.7 

IMP.  X  HOH  =  15.5 

•;  HQH=15.3 

X  HGH=14.7 

X 

,  .  V  rrm 

6.900'  RUN 

8.8888  PUN 

8.0000 

PUN 

t  . 9002  RUN 

X  OXYGEN’ 

7.2000  RUN 

X  OXYGEN’ 

8.0000 

RUN 

X  CO  ? 

X  CO  ’ 

X  CO  ? 

PUN 

,  RUN 

RUN 

MOL  HT  OTHER’ 

MOL  HT  OTHER’ 

MOL  HT  OTHER? 

PUN 

RUN 

RUN 

» 

MWd  =29.42 

MHd  =29.57 

MHd  =29.60 

MM  UET=27.68 

MH  HET=27.86 

MU  HET=27.80 

SORT  PST5  ? 

SORT  PSTS  ’ 

SORT  PSTS  > 

PUN 

11.8388  RUN 

10.9672  RUN 

10.3136 

TIME  MIN  ’ 

TIME  MIN  ’ 

TIME  MIN  ’ 

PUN 

40.8800  RUN 

48.0000  RUN 

40.0000 

NOZZLE  DIR  ? 

.W  RUN 

.5000  RUN 

mm 

RUN 

STK  DIR  INCH  ? 

STK  DIR  INCH  ? 

STK  DIP  INCH  ? 

PUN 

12.2580  RUN 

12.2500  RUN 

15.7588 

*  VOL  MTR  STD  =  26.268 

*  VOL  MTR  STD  =  25.660 

*  VOL  MTR  STD  =  22.355 

STK  PRES  ABS  =  29.85 

STK  PRES  ABS  =  29.85 

STK  PRES  ABS  =  ; 

29.68 

VOL  HOH  GAS  =4.73 

VOL  HOH  GAS  =4.43 

VOL  HOH  GAS  =  4 

.11 

X  MOISTURE  =  15.26 

X  MOISTURE  =  14.73 

X  MOISTURE  =  15 

.54 

MOL  DRY  GAS  =0.847 

MOL  DRY  GAS  =6.853 

MOL  DRY  GAS  =  0.b'45 

X  NITROGEN  =  85.28 

X  NITROGEN  =  84.86 

•/.  NITROGEN  =  34 

.00 

MOL  HT  DPY  =  29.42 

MOL  HT  DRY  =29.57 

MOL  HT  DRY  =  29 

.60 

MOL  HT  MET  =  27.68 

MOL  HT  MET  =  27.86 

MOL  HT  HET  =  27 

.88 

VELOCITY  F^S  =  29.58 

VELOCITY  FPS  =  27.31 

VELOCITY  FPS  = 

’5 , 82 

STACK  AREA  =6.82 

STACK  AREA  =8.82 

STACK  AREA  =  1. 

7C 

STACK  ACFM  =  1.452. 

STACK  ACFM  =  lo*l. 

STACK  ACFM  =  2. 

896. 

»  STACK  PSCFM  =  624. 

*  STACK  DSCFM  =  626. 
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*  STACK  DSCFM  =  1 

.  165. 

XROM  -HETH  5' 


RUN  NUMBER 

BLDG  611,  80ILER  1 

RUN 

METER  BOX  Y? 

1.8770 

RUN 

DELTA  H? 

1.4090 

RUN 

BAR  PRESS  ? 

29.6850 

PUN 

METER  VOL  ? 

22.2988 

PUN 

MTR  TEMP  F? 

95.6088 

RUN 

X  OTHER  GAS 

REMOVED  BEFORE 

DRY  GAS  METER  ? 

RUN 

XROH  -HETH  5* 

RUN  NUMBER 

BLDG  922,  HM  BOTLER 

RUN 

METER  BOX  Y? 

1.0770  RUN 

DELTA  H? 

1.4000  RUN 

BAR  PRESS  ? 

29.8159  PUN 

METER  VOL  ? 

22.9060  RUN 

NTR  TEMP  F? 

111.9000  RUN 

X  OTHER  GAS 
REMOVED  BEFORE 
DRY  GAS  METER  ’ 


Xf>0*  -HETH  5* 

RUN  NUMBER 
BLDG  922,  BOILER  1 

RUN 

METER  BOX  Y? 

1.0770  RUN 

DELTA  H? 

1.4008  RUN 

BAR  PRESS  ? 

29.6350  PUN 

METER  VOL  ? 

23.4440  RUN 

NTR  TEMP  F? 

95.7080  RUN 

X  OTHER  GAS 
REMOVED  BEFORE 
DRY  GAS  METER  ? 

RUN 


STATIC  HOH  IN  ? 

STATIC  HOH  IN  ? 

STATIC  HOH  IN  ? 

-.0350 

PI.IN 

-.0050 

RUN 

-.8280 

RUN 

STACK  TEMP. 

STACK  TEMP. 

STACK  TEMP. 

409.1000 

RUN 

253.6808 

RUN 

295.5800 

RUN 

ML.  HATER  ? 

ML.  HATER  ? 

ML.  HATER  ? 

61.2080 

RUN 

39.7060 

RUN 

126.2006 

RUN 

IMP.  X  HOH  =  11.3 

i  IMP.  X  HOH  =  7.6 

IMP.  X  HOH  =  19.9 

•V  H0H=1 1.3 

X  H0H=7.6 

7.  HOH=  19.9 

C02? 

X  C02?  ! 

X  C02?  -  * 

7.0000 

RIJN 

’  '  020880 — 

RIJN 

8.6000 

RUN 

7  OXYGEN  ’ 

^  OXYGEN’ 

X  OXYGEN? 

11.0000 

PUN 

8.0000 

RUN 

8.0000 

RIJN 

X  CO  ? 

PUN 

X  CO  ? 

RIJN 

X  CO  ? 

PUN 

MOL  HT  OTHER’ 

MOL  HT  OTHER’ 

MOL  HT  OTHER’ 

RIJN 

RUN 

RIJN 

MHd  =29.56 

MHd  =29.60 

MHd  =29.66 

MH  WET=28.26 

MH  HET=28. 72 

MU  HET=27.29 

SORT  PSTS  ’ 

SORT  PSTS  ’ 

SORT  PSTS  ? 

18.2839 

RUN 

1.4185 

RUN 

4.4233 

RUN 

TIME  MIN  ? 

TIME  MIN  ’ 

TIME  MIN  ? 

40.0000 

RUN 

40.8800 

RUN 

40.0080 

PUN 

PUN 

mm 

RUN 

jm- 

RUN 

STK  DIA  INCH  7 

STK  DIA  INCH  ’ 

STK  DIA  INCH  ? 

13.7508 

PUN 

8.0000 

PUN 

9.7500 

PUN 

*  VOL  NTR  STD  =  22.668 
STK  PRES  A8S  =  29.66 
VOL  HOH  GAS  =2.88 

X  MOISTURE  =  11.28 
MOL  DRY  GAS  =  0.867 
X  NITROGEN  =  82.06 
MOL  HT  DRY  =29.56 
MOL  NT  NET  =28.26 
VELOCITY  FPS  =  25.53 
STACK  AREA  =  1.83 
STACK  ACFM  =  1,580. 

♦  STACK  DSCFH  =  843. 


*  VOL  MTR  STD  =  22.774 
STK  PRES  A8S  =  29.81 
VOL  HOH  GAS  =  1.87 

X  MOISTURE  =  7.58 
MOL  DRY  GAS  =8.924 
*  NITROGEN  =  84.00 
MOL  HT  DRY  =  29.66 
MOL  HT  HET  =  28.72 
VELOCITY  FPS  =  3.46 
STACK  AREA  =  0.35 
STACK  ACFM  =  72. 

*  STACK  DSCFM  =  49. 
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*  VOL  MTR  STD  =  23.845 
STK  PRES  ABS  =  29.63 
VOL  HOH  GAS  =5.94 

X  MOISTURE  =  19.94 
MOL  DPY  GAS  =  0.881 
X  NITROGEN  =84.00 
MOL  HT  DRY  =29.68 
MOL  HT  HET  =  27.29 
VELOCITY  FPS  =  11.17 
STACK  AREA  =8.52 
STACK  ACFM  =  348, 

*  STACK  DSCFM  =  193. 


XROM  ’HETH  5- 


XROM  -HETH  5* 

RUN  NUMBER 

8LDG  1046-  BOILER  1 

RUN 

METER  80X  Y? 

1.0770 

RUN 

DELTA  H? 

1.4009 

RUN 

BAR  PRESS  > 

29.8150 

RUN 

METER  VOL  ’ 

22.7650 

RUN 

MTR  TEMP  F? 

96.8008 

RUN 

X  OTHER  GAS 

REMOVED  BEFORE 

DRY  GAS  METER  5 

PUN 

STATIC  HOH  IN  ? 

-.9558 

RUN 

STACK  TEMP. 

358.0000 

PUN 

ML.  HATER 

71.0808 

RUN 

IMP.  X  HOH  =  12.6 

HQH=12.6 

•;  CO  2? 

8.0000 

RUN 

X  OXYGEN? 

8.0000 

RUN 

X  CO  ? 

PUN 

MOL  HT  OTHER? 

RUN 

MUd  =29.60 
HU  HET=23.14 


XROM  ’HETH  5* 

RUN  NUMBER 

BLDG  tt«2-  BOILER  1 


METER  80X  Y? 

1.0770 

DELTA  H? 

1.4000 

BAR  PRESS  ? 

29.8150 

METER  VOL  ? 

22.5768 

MTR  TEMP  r 

87.7006 

X  OTHER  GAS 
REMOVED  BEFORE 
DRY  GAS  METER  ? 


RUN 

RIJN 

RUN 

RUN 

RUN 


RUN 


STATIC  HOH  IN  ? 

-.0409 

STACK  TEMP. 

237.7000 

ML.  HATER  ? 

54.7080 
IMP.  X  HOH  =  9.9 


RUN 

RUN 

RUN 


RUN  NUMBER 

BLDG  1130-  BOILER  1 

RUN 


meter  box  y? 

1.0770 

DELTA  H? 

1.4000 

BAR  PRESS  ? 

29.6358 

METER  VOL  ? 

22.6260 
MTR  TEMP  F? 

100.2000 

•/.  OTHER  GAS 
REMOVED  BEFORE 
DRY  GAS  METER  ? 


RUN 

RIJN 

RUN 

RIJN 

PUN 


PUN 


STATIC  HOH  IN  ? 

-.1660  RUN 

STACK  TEMP. 

407.9000  PUN 

ML.  HATER  ? 

48.1000  P'JH 

IMP.  X  HOH  =  9.0 


X  H0H=9.9 

X  C02° 

8.0000 

RUN 

X  OXYGEN? 

8.0080 

RUN 

X  CO  ? 

PUN 

MOL  HT  OTHER? 

RUN 

MUd  =29.60 

MU  HET=28.45 

X  HOH=9.0 

X  C02? 

7.0800 

RUN 

X  OXYGEN? 

11.0080 

PUN 

•/.  CO  ? 

RUN 

MOL  HT  OTHER'5 

PUN 

MHd  =29.56 

MH  HET=28.52 

SORT  PSTS  ? 

6.1812 

RUN 

TIME  MIN  5 

49.0000 

RUN 

"*"*%** 

RUN 

STK  DIP  INCH  ? 

15.8000 

RUN 

*  VOL  MTR  STD  =  23.232 
STK  PRES  A6S  =  29.8! 
VOL  HOH  GAS  =3.34 

2  MOISTURE  =  12.55 
MOL  DRY  GAS  =0.874 
X  HITROGEN  =84.08 
MOL  HT  DRY  =29.68 
MOL  HT  UET  =  28.14 
VELOCITY  FPS  =  15.32 
STACK  AREA  =1-23 
STACK  ACFM  =  1-128. 

♦  STACK  HSCFM  =  635. 


SORT  PSTS  ? 

6.0948 

RUN 

TIME  MIN  ? 

40.0000 

RUN 

mm 

RUN 

STK  DIA  INCH  ? 

9. 7588 

RUN 

*  VOL  MTR  STB  =  23.438 
STK  PRES  AeS  =  29.31 
VOL  HOH  GAS  =  2.5? 

V.  MOISTURE  =  9.90 
MOL  DRY  GAS  =  8.981 
X  NITROGEN  =  84.88 
MOL  HT  DRY  =29.68 
MOL  HT  HET  =28.45 
VELOCITY  FPS  =  15.03 
STACK  AREA  =  «.$<: 
STACK  ACFM  =  468. 

*  STACK  BSCFM  =  318. 
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SORT  PSTS  ? 

11.3643  PUN 

TIME  MIN  7 

40.0000  PUN 


STK  BIA  INCH  ? 

10.0000  PUN 

*  VOL  MTR  STD  =  22.328 
STK  PRES  AES  =  29,62 
VOL  HOH  GAS  =  2.26 

>.  MOISTURE  =  9.02 
MOL  DRY  GAS  =  0.910 
X  NITROGEN  =  82.00 
MOL  HT  DRY  =29.56 
MOL  HT  HET  =  23.52 
VELOCITY  FPS  =  28.83 
STOCK  AREA  =0.55 
STACK  ACFM  =919. 

♦  STACK  DSCFM  =  504. 


XROM  -HETH  5* 


XROM  -HETH  5- 


XROM  -METH  5" 


PUN  NUMBER 

BLDG  1208,  BOILER 

fl 

PUN 

METER  BOX  Y? 

1.0770 

RUN 

DELTA  H? 

1.3780 

RUN 

BAR  PRESS  ^ 

29.9450 

PUN 

METER  VOL  '7 

26.9288 

RIJN 

MTR  TEMP  F? 

89.4009 

RUN 

X  OTHER  GPS 
REMOVED  BEFORE 

DRY  GPS  METER  ’ 

RUN 

STATIC  HOH  IN  ? 

-.0458 

PUN 

STACK  TEMP. 

369.1080 

RUN 

ML.  HATER  ? 

58.9600 

RUN 

IMP.  X  HOH  =  9.B 

H0H=9. 8 

V  CQ2? 

6.8600 

RUN 

X  OXYGEN? 

11.4000 

RUN 

?.  CO  ? 

RUN 

MOL  HT  OTHER? 

RUN 

MHd  =29.54 

MH  HET=23.50 

SORT  PST3  7 

9.1134 

RIJN 

TIME  MIN  7 

48.0008 

RUN 

mm  run 

STK  DIP  INCH  ? 

9.6300  RIJN 


*  VOL  MTR  STD  =  27.9S9 
STK  PRES  PBS  =29.94 
VOL  HOH  GPS  =2.77 
X  MOISTURE  =  9.0! 

MOL  DRY  GPS  =  0.918 
X  NITROGEN  =  81.88 
MOL  HT  DPY  =29.54 
MOL  HT  HET  =23.56 
VELOCITY  FPS  =  22.40 
STOCK  PREP  =  0.51 
STOCK  PCFM  =  680. 

»  STOCK  DSCFM  =  394. 


RUN  NUMBER 

BLDG  1208,  BOILER  2 


RUH 

METER  BOX  Y? 

1.0770 

RUN 

DELTA  H? 

1.5708 

RUN 

BOR  PRESS  7 

29.9458 

RUN 

METER  VOL  ? 

25.3220 

RUN 

MTR  TEMP  F7 

121.4006 

PUN 

X  OTHER  GPS 

REMOVED  BEFORE 

DRY  GPS  METER  7 

RUN 

STPTIC  HOH  IH  7 

-.6450 

RUN 

STOCK  TEMP. 

266.2008 

RUH 

ML.  WATER  7 

75.0000 

RUN 

IMP.  X  HOH  =  12.4 

X  H0H=12,4 

X  C02? 

7.0000 

RUN 

7  OXYGEN? 

11.0000 

RUN 

X  CO  ? 

RUN 

MOL  HT  OTHER? 

PUN 

MHd  =29.56 

MH  WET=28. 12 

SORT  P3TS  ’ 

4.6228 

RUN 

TIME  MIN  ’ 

48.0806 

RIJN 

RUN 

STK  DIP  INCH  ? 

9.6308 

RUN 

*  VOL  MTR  STD  =  24.883 
STK  PRES  PBS  =29.94 
VOL  HOH  GPS  =3.53 

■<  MOISTURE  =  12.42 
MOL  DRY  GPS  =6.876 
*  NITROGEN  =82.80 
MOL  HT  DRY  =29.56 
MOL  HT  HET  =  28.12 
VELOCITY  FPS  =  11.44 
STOCK  PREP  =  8.51 
STOCK  PCFM  =  347. 

*  STOCK  DSCFM  =  221. 
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RUN  NUMBER 
BLDG  1280,  BOILER 


< 

RUN 

METER  BOX  Y? 

1.0770 

RUH 

DELTA  H? 

1.3008 

RIJN 

BOR  PRESS  ? 

29.9290 

PUN 

METER  VOL  ? 

25.4150 

RUN 

MTR  TEMP  F’ 

107.5900 

RUN 

4  OTHER  GPS 

REMOVED  BEFORE 

DRY  GPS  METER  ? 

PUN 

STPTIC  HOH  IH  ? 

-.0900 

RIJN 

STOCK  TEMP. 

281.6000 

RUN 

ML.  HATER  ? 

66.3880 

PUN 

IMP.  X  HOH  =  10.9 

X  HOH=16.9 

X  C02? 

8.0000 

RUN 

X  OXYGEN? 

8.0000 

RIJN 

X  CO  ? 

RUN 

MOL  HT  OTHER? 

RIJN 

MHd  =29.60 

MH  UET=28.34 

SORT  PSTS  7 

8.1516 

RUN 

TIME  MIN  ? 

48.8006 

RUN 

RUN 

STK  DIP  INCH  ? 

9.6306 

RIJN 

*  VOL  MTR  STD  =  25.556 
STK  PRES  PBS  =  29.92 
VOL  HOH  GPS  =3.12 

X  MOISTURE  =  16.88 
MOL  DRY  GRS  =  8.891 
*4  NITROGEN  =  84.00 
MOL  HT  DRY  =29.68 
MOL  HT  HET  =28.34 
VELOCITY  FPS  =  20.18 
STOCK  PREP  =6.51 
STOCK  PCFM  =618. 

*  STOCK  DSCFM  =  387. 


XROM  *HETH  5* 

XROM  -HETH  5‘ 

XROM  ’HETH  5* 

PUN  NUMBER 

RUN  NUMBER 

RUN  NUMBER 

BLDG  1206/  SMALL  BOILER 

BLDG  1482,  BOILER  1 

BLDG  1422,  BOILER  1 

.  RUN  ! 

RUN 

RIJN 

METER  BOX  Y? 

METER  BOX  V 

METER  BOX  Y? 

1  1.8778  1 

RUN 

K  1.0778 

RUN 

1.8778 

RUN 

DELTA  H? 

DELTA  H? 

DELTA  H? 

1.2588 

RUN 

1.4888 

RUN 

1.4088 

PUN 

BAR  PRESS  ? 

BAR  PRESS  ? 

BAR  PRESS  ? 

28.8488 

RUN 

29.8588 

RUN 

29.8508 

PUN 

METER  VOL  ? 

METER  VOL  7 

METER  VOL  ? 

25.6360 

RUN 

22.3840 

PUN 

21.8738 

PUN 

MTR  TEMP  F? 

MTR  TEMP  F7 

MTR  TEMP  F7 

98.2509 

RUN 

88.9800 

RUN 

93.9080 

PUN 

7  OTHER  GAS 

V.  OTHER  GAS  ■ 

. 

X  OTHER  GAS 

REMOVED  BEFORE 

REMOVED  BEFORE 

REMOVED  BEFORE 

PRY  GAS  METER  ? 

DRY  GAS  METER  7 

DRY  GAS  METER  ? 

RUN 

RUN 

PUN 

STATIC  HOH  IN  0 

STATIC  HOH  IN  ? 

STATIC  HOH  IN  7 

-.8058 

RUN 

-.0100 

PUN 

-.0108 

PUN 

STACK  TEMP. 

STACK  TEMP.  ' 

STACK  TEMP. 

238.1000 

RUN 

255.1000 

RUN 

2 41.6008 

PUN 

ML.  HATER  7 

ML.  HATER  7 

ML.  HATER  7 

65.4080 

PUN 

51.6080 

RUN 

66.8080 

PIJK 

IMP.  7  HOH  =  10.5 

IMP.  X  HOH  =  9.5 

IMP.  X  HOH  =12.3 

•;  HOH-10.5 

X  H0H=9,5 

7.  HOH=12,3 

•/.  C027 

X  C027 

A  C02? 

7.0000 

RUN 

7.0800 

RUN 

7.0000 

RIJN 

7  OXYGEN? 

V.  OXYGEN7 

X  OXYGEN7 

11.0000 

PUN 

11.0808 

RUN 

11.0000 

RUN 

7  CO  7 

X  CO  ? 

X  CO  7 

RUN 

RUN 

RUN 

MOL  HT  OTHER7 

MOL  HT  OTHER7 

MOL  HT  OTHER? 

RUN 

PUN 

RUN 

HHd  =29.56 

HHd  =29.56 

HHd  =29.56 

MR  llET*2?.34 

MU  HET =28. 46 

MU  HET=28.14 

SORT  P STS  7 

|  SORT  PSTS  7 

SORT  PSTS  ? 

3.1990 

RUN 

4.3536 

PUN 

3.7343 

PIJN 

TIME  MIN  7 

TIME  MIN  ? 

TIME  MIN  7 

48.0000 

RUN 

39.5008 

PUN 

40.0000 

RUN 

RUN 

mm 

PUN 

mm 

RIJN 

STK  DIA  INCH  7 

STK  DIA  INCH  7 

STK  DIA  INCH  ? 

13.8809 

RIJN 

18.7500 

RUN 

17.5800 

RIJN 

*  VOL  MTR  STD  =  26.124 

*  VOL  MTR  STD  =  23.132 

1  *  VOL  MTR  STD  =  22.488 

STK  PRES  CBS  =  29.84 

STK  PRES  ABS  =29.85 

STK  PRES  ABS  =  29. 

85 

VOL  HOH  GAS  =3.08 

1  VOL  HOH  GAS  =  2.43 

VOL  HOH  GAS  =  3.14 

7  MOISTURE  =  19.54 

X  MOISTURE  =  9.50 

7  MOISTURE  =  12.2' 

MOL  DRY  GAS  =0.895 

MOL  DRY  GPS  =0.985 

MOL  DRY  GAS  =0.877 

X  NITROGEN  =82.88 

X  NITROGEN  =82.00 

!  7  NITROGEN  =82.00 

MOL  HT  DRY  =29.56 

MOL  HT  DRY  =29.56 

1  MOL  HT  DRY  =  29.56 

MOL  HT  HET  =  28.34 

MOL  HT  HET  =28.46 

MOL  HT  HET  =28.14 

VELOCITY  FPS  =  7.88 

VELOCITY  FPS  =  10.73 

VELOCITY  FPS  =9.25 

STACK  AREA  =1.05 

STACK  AREA  =0.63 

STACK  AREA  =1.67 

STACK  ACFM  =  497. 

STACK  ACFM  =  486. 

STACK  ACFM  =  927. 

*  STACK  DSCFM  =  335. 

*  STACK  DSCFM  =  278. 

*  STACK  DSCFM  =611. 
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XROH  ’METH  5* 

XROH'-HETH  5*  | 

XROM  -METH  5- 

RUN  NUMBER 

RUN  NUMBER 

j 

!  RUN  NUMBER 

BLDG  1684,  80ILER  1 

BLDG  1614,  BOILER  2 

niiu 

V  BLDG  16M,  BOILER  1 

RUN  | 

RUN 

RIJN 

METER  80X  Y? 

i 

METER  BOX  Y? 

i 

METER  BOX  Y7 

1.0770 

RUN 

■  1 ■ 0778 

RUN 

1.0778 

RUN 

DELTA  H? 

DELTA  H7 

DELTA  H? 

1.4808 

RUN 

1.4000 

RUN 

1.4000 

PUN 

8AR  FRESS  7 

BAR  PRESS  ? 

BAR  PRESS  7 

29.8860 

RUN 

29.8068 

PUN 

29.8868 

RUN 

METER  VOL  7 

METER  VOL  7 

METER  VOL  7 

22.6459 

RIJN 

22.8708 

RUM 

22.7580 

PUN 

MTR  TEMP  F7 

MTR  TEMP  F7 

MTR  TEMP  F’ 

104.5000 

RIJN 

88.6880 

RUN 

107.6080 

PUN 

X  OTHER  GBS 

1 

7  OTHER  GBS 

7  OTHER  GAS 

REMOVED  BEFORE 

REMOVED  BEFORE 

REMOVED  BEFORE 

DRY  GBS  METER  7 

RIJN 

DRY  GBS  METER  7 

RUN 

DRY  GAS  METER  7 

PUN 

STATIC  HOH  IN  ? 

STATIC  HOH  IN  7 

STATIC  HOH  IN  7 

-.0790 

PUN 

-.0188 

RUN 

-.0100 

RUN 

STACK  TEMP. 

STACK  TEMP. 

STACK  TEMP. 

151.8000 

RUI1 

268.3800 

RUN 

272.5800 

RUN 

ML.  HATER  7 

ML.  HATER  7 

ML.  HATER  7 

57.2008 

RUN 

52.3000 

RUN 

_ 57.7008 

RUN 

IMP.  X  HOH  =  10.6 

IMP.  7  HOH  =  9.4 

IMP.  7  HOH  =18.6 

X  HOH=10.6 

7  H0H=9.4 

7  HOH=18.6 

7.  C02 ‘ 

7  C02? 

7  COB? 

7 . 9000 

RIJN 

7.8880 

RIJN 

7.0000 

RUN 

X  OXYGEN 

X  OXYGEN? 

7  OXYGEN 7 

11.0000 

RUN 

11.0000 

RUN 

11.0000 

RUN 

X  CO  ? 

7  CO  ? 

7  CO  7 

RIJN 

RIJN 

RUN 

MOL  HT  OTHER7 

MOL  HT  OTHER’ 

MOL  HT  OTHER7 

PUN 

RUN 

PUN 

HHd  =29.56 

HHd  =29.56 

MUd  =29.56 

MH  HET=23.34 

MU  HET =28. 4? 

MH  HET=28. 33 

SORT  PSTS  7 

SORT  PSTS  7 

SORT  PSTS  7 

8.8416 

PUN 

4.8660 

RUN 

4.6759 

RUN 

TIME  MIN  7 

TIME  MIN  7 

TIME  MIN  7 

40.0000 

RUN 

40.8008 

PUN 

40.0000 

RUN 

.flP 

RUN 

mm 

RIJN 

FWfh 

RIJN 

STK  DIA  INCH  7 

STK  DIA  INCH  7 

STK  DIA  INCH  ? 

7.5000 

PUN 

16.0000 

PUN 

16.0000 

RIJN 

*  VOL  MTR  STD  =  22.803 
STK  PPES  BBS  =  29.30 
VOL  HOH  GAS  =  2.69 

7  MOISTURE  =  10.56 
MOL  DRY  GBS  =0.894 
V.  NITROGEN  =  82.88 
MOL  HT  DRY  =  29,56 
MOL  HT  MET  =  28.34 
VELOCITY  FPS  =  21.85 
STBCK  BREfl  =  0.31 
STACK  BCFM  =  402. 

*  STBCK  DSCFH  =  309. 


*  VOL  MTR  STD  =  23.697 
STK  PRES  BBS  =  29.81 
VOL  HOH  GBS  =2.46 

7  MOISTURE  =9.41 
MOL  DRY  GBS  =  0.986 
X  NITROGEN  =  82.00 
MOL  HT  DRY  =29.56 
MOL  HT  HET  =28.47 
VELOCITY  FPS  =  12.00 
STACK  BREA  =1.40 
STACK  BCFM  =  1.085. 

*  STACK  DSCFH  =  665. 
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*  VOL  MTR  STD  =  22.792 
STK  PPES  BBS  =  29.81 
VOL  HOH  GBS  =  2.72 

X  MOISTURE  =  16.65 
MOL  DRY  GBS  =0.894 
X  NITROGEN  =82.80 
MOL  HT  DRY  =29.56 
MOL  HT  HET  =  28.33 
VELOCITY  FPS  =  11.56 
STBCK  BREfl  =1.40 
STACK  BCFM  =  968. 

*  STACK  DSCFM  =621. 


DISTRIBUTION  LIST 


HQ  AFSC'SGPB 

Andrews  AFB  DC  20334-5000 

HQ  USAF'SGPA 

Bolling  AFB  DC  20332-6188 

USAF  Regional  Medical  Center  Wiesbaden/SGB 
APO  New  York  09220-5300 

OLAD,  USAFOEHL 

APO  San  Francisco  96274-5000 

USAFSAM/TSK/EDH 
Brooks  AFB  TX  78235-5301 

Defense  Technical  Information  Center  (DTIC) 
Cameron  Station 
Alexandria  VA  22304-6145 

HSD/EV 

Brooks  AFB  TX  78235-5501 

HQ  USAF/LEEV 

Bolling  AFB  DC  20330-5000 

HQ  AFESC/RDV 
Tyndall  AFB  FL  32403-6001 

HQ  TAC/DE 

Langley  AFB  VA  23665-5578 

HQ  TAC/SGPB 

Langley  AFB  VA  23665-5578 

363  Medical  Group/SGPB 
Shaw  AFB  SC  29152-5300 

363  CES/DEEV 

Shaw  AFB  SC  29152-5000 


Copies 

1 

1 

1 

1 

1  ea 

2 

1 

1 

1 

1 

1 

2 

2 
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